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ABSTRACT 
Arid Climate Decomposition and Desiccation: 
A Taphonomic Study Using Swine 
by 
James William Munkres 
Dr. Jennifer Thompson, Committee Chair 
Professor of Anthropology 
University of Nevada, Las Vegas 
The present project analyzes the taphonomic processes and variables involved in 
the decomposition and desiccation of animal remains in an arid/hyper-arid environment. 
The study and the derived data will assist in determining postmortem intervals for 
remains in modern contexts, inform judgments made regarding mortuary habits and 
techniques in archaeological contexts, and will improve our knowledge regarding 
taphonomic processes. Manner of deposition, the depositional surface/medium and arid-
climate specific variables (temperature, water, insect activity, weathering, pH levels, and 
soil characteristics) were examined in this study. Reported observations are limited to the 
first ten months following death from early December through early October in the 
northern Las Vegas valley area. 
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CHAPTER I 
INTRODUCTION 
The present project analyzes the taphonomic processes and variables involved in 
the decomposition and desiccation of animal remains in an arid environment over a 
period often months. The discovery and recovery of human remains has brought the 
field of taphonomy into forensic applications. Ubelaker states that taphonomy "has come 
to mean interpretation of all events affecting the remains between death and discovery" 
(Ubelaker, 1997). The study and the derived data will assist in determining postmortem 
intervals for remains in modern contexts, inform judgments made regarding mortuary 
habits and techniques in archaeological contexts, and will improve our general 
knowledge regarding taphonomic processes. 
The current study begins by asking two important general research questions: 
1. How do decomposition data from the desert valley floor compare with that 
observed in a temperate setting such as Knoxville, TN? 
2. What are the quantifiable and gross characteristics of rates of decomposition on 
carrion in an arid setting? 
Following death, a number of both endogamous and exogamous agents begin the 
process of decomposition. The rate of decomposition is largely dependent upon the 
presence, proliferation, voracity, and intensity of these decompositional agents. The 
proliferation and extent of these agents is dependent upon environmental, especially 
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climatic, factors and the manner of deposition. These factors include, but are not limited 
to, temperature, the presence of water, the presence of oxygen, environmental pH, 
endogamous bacteria, and availability of the body to organisms such as exogamous 
bacteria, insects, animal scavenging, and human activity. Each has its own affect upon 
the remains and all serve to reduce the corpse to dust or stone. 
Different environmental types possess different degrees of each of the factors 
listed above. Examining the predominant factors according to environment type and 
season can lead to the construction of a model that can be used in assessing the 
circumstances surrounding a person's demise. The bulk of the reliable data on human 
decomposition comes from the work of Dr. William Bass and colleagues at the familiar 
"body farm" in Knoxville, Tennessee (see Rodriguez and Bass, 1983 and 1985). As 
informative as these data are, they are based in the relatively temperate environment of 
central Tennessee. It certainly informs taphonomic determinations in other 
environments, but a more reliable model is needed. Few studies have been done on the 
taphonomy of hyper-arid environments. Two notable studies that attempted to construct 
a taphonomic model for hyper-arid environments have been completed (Galloway, 1997 
and Rhine and Dawson, 1997). Both studies used various medical examiners' reports to 
study the rate of decay in the desert. Using actual subjects and monitoring the climate-
specific processes, rates, and manner of decay could provide a more accurate picture of 
arid environment taphonomy. 
The broader impacts of this study include a more appropriate taphonomic model 
when analyzing human remains found in an arid setting. It is hoped that these data could 
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lead to the identification of human skeletal remains and the prosecution or exoneration of 
criminal suspects. 
Specific predictions/hypotheses included: 
1. All remains will exhibit an accelerated rate of desiccation compared to remains in 
temperate environments. 
2. Surface remains will desiccate/decompose faster than buried remains. 
3. Carrion insect populations will be quantifiably smaller than those in temperate 
environments. 
4. Carrion insect populations will consist of a greater degree of Coleopteran species 
than those in a temperate environment. 
The project encompassed approximately ten months, begun on December 1, 2007 
and concluded on October 1, 2008. The early and late postmortem changes encompassed 
the coolest and most humid months of the year. 
Due to the difficulties associated with the use of human corpses, this study used 
pigs. Pigs have been used as substitutes in many studies when the use of human corpses 
was not possible or available. The molecular composition of their body fat, their weight 
to fat and muscle ratios, and the size of their thoracic cavities with respect to their overall 
body size are very similar to those of the human body (Schoenly, et al., 1991). The pig 
specimens were procured from a reputable specimen supply company in southern 
Arizona. The Institutional Animal Care and Use Committee with the University of 
Nevada, Las Vegas was contacted and all laws and regulations concerning the humane 
treatment of animals were be abided by, both in their letter and their spirit. 
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Three white pigs (Sus scrofa domesticus) were used in this study. They were 
placed at the approved site on December 1, 2007. Pits were dug by hand, through the use 
of shovels and trowels, and with a backhoe. The timing of this placement was meant to 
coincide with the coolest months of the year. Each season possesses its own 
characteristic fluctuations of temperature, moisture levels, the timing of the life cycles 
and presence of insects, the levels of bacteria, pH levels, and other general weather 
factors. Data were compared with the season or time of year to provide a more complete 
model of arid taphonomic processes. 
The manner of deposition, the depositional surface or medium and arid-climate 
specific variables were examined in this study. These included: temperature, water, 
insect activity, weathering, pH levels, and soil characteristics. Human activity and 
animal scavenging variables, such as moving the remains, cause of death scenarios, or 
disarticulation, were removed from the parameters of the study. 
Ambient temperature readings were taken from weather data provided by a local 
weather station as well as a thermometer placed at the site. Rainfall and humidity data 
were recorded using a rain gauge placed at the site and weather data provided by the local 
weather station. Humidity measurements were taken at the site. These data were also 
compared with the recorded norm. Forensically important insects found on the remains 
were identified and catalogued. The general soil characteristics were examined as part of 
an overall environmental description. Properties of the soil under consideration will 
include salinity, moisture content, pH levels, and amount and types of flora. 
Any data derived from the study is restricted to the decomposition and decay 
phases and their associated taphonomic processes that occurred over the course often 
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months. Further limitations of this study include the variables chosen and the use of pigs 
as substitutes for human cadavers. Further, some insects were collected from the corpses 
and this, in theory, should affect the rate of decay. The effect, however, will arguably be 
negligible. The controlled variables, human involvement and animal scavenging, could 
serve as excellent directions for future research when the primary influencing variables 
are better understood. Additional further directions for future research might include a 
comparison of human and pig models in an arid climate, additional fly and beetle 
developmental experiments, and a full human decomposition experiment. 
5 
CHAPTER II 
BACKGROUND 
Forensic taphonomy, a branch of the forensic sciences, is closely allied with 
forensic anthropology. The scope of taphonomy has broadened since paleontologist I.A. 
Efremov first coined the term in 1940. It was originally meant to involve the study of the 
processes leading to fossilization. It currently refers to the study of the natural processes 
affecting the decomposition and decay of dead organisms between the moment of death 
and the relegation of their remains to either the atmosphere or the lithosphere. The 
discovery and recovery of human remains has pulled the field of taphonomy into forensic 
applications. Ubelaker states that taphonomy "has come to mean interpretation of all 
events affecting the remains between death and discovery" (Ubelaker, 1997). 
Understanding the taphonomic processes involved in the decomposition and decay of 
human corpses can aid the forensic anthropologist in establishing an approximate 
postmortem interval (PMI). Additionally, taphonomic data, in concert with other 
evidence, may assist authorities in establishing the cause and manner of death and even 
lead to an identification of the individual. The natural decomposition and decay processes 
can be compared with the state of the remains and any alteration of this process provides 
evidence for the circumstances surrounding the individual's death. 
6 
Stages of Decomposition and Decay 
Decomposition describes the variety of processes that occur rather continuously, 
and somewhat simultaneously, between the moment of death and skeletonization. All 
deceased bodies undergo the same general processes. According to Rhine and Dawson, 
however, "the sequence of skeletonization is universal while the rate is highly variable 
and dependent upon a multitude of environmental factors" (Rhine and Dawson 1997, p. 
157). Clark, et al. add that "[a]s with other biological phenomena, there will be much 
variation from person to person and it is impossible to assign absolute times for any of 
these processes" (p. 151). Finally, Mann, Bass, and Meadows advise that "[variability in 
the decay of the human body," and by extension, all corpses of organic creatures, "is the 
rule" (Mann et al. 1990, p. 110). 
Following death, a number of both endogamous and exogamous agents begin the 
process of decomposition. The rate of decomposition is largely dependent upon the 
presence, proliferation, voracity, and intensity of these decompositional agents. The 
proliferation and extent of these agents is dependent upon environmental, especially 
climatic, factors and the manner of deposition. These factors include, but are not limited 
to: temperature, the presence of water, the presence of oxygen, environmental pH, 
endogamous bacteria, and availability of the body to organisms such as exogamous 
bacteria, insects, animal scavenging, and human activity. Each has its own affect upon 
the remains and all serve to reduce the corpse to dust or stone. 
The phases of decomposition include the early and late postmortem changes, 
putrefaction, decay, and skeletonization. An investigator usually assigns a particular set 
of remains to a phase of decomposition based largely upon visual clues. 
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It is best, at this point, to briefly discuss the general points of the stages of 
decomposition used by various researchers. The stages roughly approximate the general 
processes the decaying body undergoes. These scales have been expanded as the field 
has progressed. Reed's reported stages of decomposition were restricted to "Fresh," 
"Bloated," "Decay," and "Dry" categories. These stages influenced Bass and Vass and 
their colleagues. The scoring systems used by Galloway and Rhine and Dawson, 
however, are considerably more descriptive. 
Early Postmortem Changes 
A deceased body begins to cool shortly after death (Rhine and Dawson, p. 145). 
The early stages are equivalent to the 'Fresh' stage of decomposition. "Human 
decomposition begins approximately 4 minutes after death has occurred. The onset is 
governed by a process called autolysis, or self-digestion" (Vass, p. 190). Micozzi 
characterizes early postmortem change as a competition between desiccation and 
decomposition (1986, p. 954). In the following two hours after death, accumulation of 
carbon dioxide in the bloodstream is accompanied by a loss of skin color. Rhine and 
Dawson refer to this stage as the "Marbled" stage. Additionally, the body's muscles 
relax, causing fecal soiling and potential "purging" of gastric juices (Clark, et al.., p. 
151). 
With circulatory stasis, ATP production ceases and biosynthesis halts. Without 
the continued production of ATP through the Krebs cycle, cellular functions cease, 
leading to the death of the cell. Central metabolism, the production of ATP, facilitates 
the production of cellular structural elements and enables transport across the cell 
membranes. Membrane selectivity breaks down, resulting in the swelling of the cell. 
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This swelling, combined with the failure of the cell to replace the phospholipids that 
comprise the membrane itself, causes the cells to rupture. The intracellular organelles 
rupture and disgorge their contents into the intracellular and extra-cellular mediums. 
When the selective permeability of the lysosomes within the cells fails, powerful 
hydrolytic enzymes are introduced into the cytoplasm, where they begin to literally digest 
the cell and its components. This process is known as cellular autolysis. Cellular death, 
therefore, is a direct result of circulatory stasis. Without oxygen, ATP cannot be 
produced. Without ATP, essential cellular mechanisms cease. Connective cellular 
elements also break down, leading to separation of cells. 
Enzymatic processes are temperature dependent, thus the onset of autolysis may 
be accelerated due to ante-mortem fever, exertion, or a high ambient temperature prior to 
death (Clark et al. 1997, 153). The sequence of the onset of autolysis is dependent to a 
large degree upon the number of lysosomes within the cells of the organ systems. The 
greater the concentration of lysosomes, the sooner autolysis sets in and the greater the 
extent to which it digests the cells, leading to a greater amount of substrate available for 
digestion by the bacteria. Therefore, the cells of the digestive system, where greater 
numbers of lysosomes are present, begin autolysis sooner, and to a greater intensity, 
whereas the cells of the muscles, bones, and their connective tissues, where lysosomes 
are present in relatively fewer numbers, begin autolysis or are affected to a much lesser 
extent. These organ systems are affected later by bacteria and therefore putrefy later in 
the sequence of decomposition compared to the systems of digestion and circulation. 
Clark, et al.., explain a consequence of the breakdown of intracellular connective 
elements in describing the process of skin slippage (p. 153): 
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In skin slippage, the post-mortem release of hydrolytic enzymes by cells at the 
dermal-epidermal junction of the skin results in a loosening of the epidermis from 
the underlying dermis. As a result, the epidermis can be easily wiped off the 
dermis by the moving of a body. In addition, hair and nails become loose and, if 
not dislodged by moving the body, eventually fall off. 
This skin slippage is part of the 'Early decomposition' phase for Galloway (1997) and the 
'Marbled' and 'Bloated' stages for Rhine and Dawson (1997). 
The process of autolysis is especially important and intense in the digestive 
system, as these are areas where the cells possess a significant amount of lysosomes and 
are therefore most sensitive to the immediate absence of ATP. The digestive system 
quickly breaks down, allowing endogamous bacteria to escape. 
Late Postmortem Changes 
Late postmortem changes include rigor mortis, algor mortis, and livor mortis. 
These "are referred to as late postmortem changes because they are first observed 
beginning at 2 to 4 hours after death. These processes are independent of one another, 
but usually occur simultaneously" (Clark, et al.., p. 152). 
Rigor mortis is the familiar stiffening of the skeletal muscles of the body. It is a 
chemical process and is therefore accelerated by heat or physical exertion just prior to the 
time of death. Algor mortis represents the cooling phase, where the once homeostatic 
body slowly approaches equilibrium with the ambient temperature. It only approaches 
ambient temperature due to the exothermic enzymatic and bacterial reactions occurring 
within the individual. Livor mortis represents the process by which the pull of gravity 
causes the static blood within the body to pool on the "down" side and would partially 
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explain the faster rate of decay observed for this side. Clark, et al. describe the cooling 
process (p. 152) as: 
As the body cools (i.e., algor mortis), the fat in the dermis which surrounds the 
capillaries solidifies and pinches them such that pressure will no longer force 
blood away from the area of lividity. This phenomenon is called fixation of 
lividity and it occurs at 4 to 6 hours after death or after rigor mortis is easily 
detected. 
Rigor mortis signals the commencement of putrefaction (Rhine and Dawson, p. 145), also 
known as "Bloating." 
Putrefaction 
As endogamous bacteria enter the blood stream, they quickly spread throughout 
the body. It is of no surprise, then, that the organ systems most served by the circulatory 
system, are the first to be affected by this bacterial spread. Vass characterizes 
putrefaction as "the destruction of the soft tissues of the body by the action of micro-
organisms (bacteria, fungi and protozoa) and results in the catabolism of tissue into gases, 
liquids and simple molecules" (p. 190). The liquids Vass mentions are largely composed 
of volatile fatty acids (p. 1236). The accumulation of gases and liquids, by-products of 
the bacterial action, within the organ tissues and body cavities, mark advanced 
putrefaction. The accumulation and retention of these gases result in the bloating 
observed at this stage. The bloating stage ends when the muscles and skin finally give 
way to the gases and liquids, allowing them to escape. 
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Decay 
The decay stage is characterized by the feeding of insects, exogamous bacteria 
and animals upon the body and partial skeletonization. This stage is comprised of the 
"Advanced Decomposition" phase for Galloway, et al. and marks the beginning of the 
end of 'Soft Tissue Decomposition' for Rhine and Dawson (1997). This phase ends with 
skeletonization, though bacterial degeneration of the skeletal remains does continue to a 
small degree. 
Skeletonization 
The end product of putrefaction and decay is a dry, sometimes scattered, set of 
remains. Environmental pH levels and weathering are very important at this stage as 
microbes and the soil acidity serve to break down the bone by degenerating the collagen 
and leaching the minerals present in bone. The remaining stages of decomposition are 
found within this general stage and progress from "Major Bone Exposure" to "Major 
Bone Loss" for Rhine and Dawson. 
Additional Processes of Decomposition 
Other processes that require consideration in the study of decomposition include 
the processes of saponification and desiccation. Saponification, literally meaning 
"the process of making soap," is the process by which fatty acids found in the human 
body are transformed into a substance known as adipocere. Gill-King explains that, 
"High moisture content also theoretically promotes saponification in the presence of large 
amounts of lipid since water reduces the rate of oxidation of fatty acids, thus making 
them available for binding by salts at low pH" (p. 94). The body may be preserved 
through the presence of adipocere. According to Aufderheide, adipocere "resists 
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subsequent chemical change and thus tends to preserve the tissue's gross morphology" 
(p. 53). The presence of adipocere keeps the covered portions of the body moist. As a 
result, the bones retain a degree of flexibility. Therefore, if the remains are damaged 
while covered with adipocere, the post-mortem trauma might be mistaken for peri-
mortem or ante-mortem trauma. 
Mummification of the human body is achieved, either artificially or naturally 
through different mechanisms. These include, but are not limited to: chemical, 
desiccation, and thermal mechanisms (Aufderheide, 2003). The natural process of 
mummification is called desiccation. In discussing mummification, Vass states (p. 191) 
that: 
Mummification is typically the end result of tissue, usually skin, with no 
nutritional value, which has survived the active decay process and is formed by the 
dehydration or desiccation of the tissue. Remaining skin is converted into a leathery or 
parchment-like sheet which clings to bone. 
Desiccation, the process by which a corpse is preserved through the removal of 
water from the body, can be a great ally to the forensic taphonomist in the analysis of a 
set of remains. It can preserve skin features as well as the organs themselves, making 
them available for analysis, where these might otherwise be lost to ordinary putrefaction. 
It is the skin, according to Aturaliya and Lukasewycz that dries out last, due to the 
maintenance of a gradient across the skin barrier (p. 896). 
Natural (spontaneous) desiccation is most common in hyper-arid environments 
(Micozzi, p.954 and Vass, p. 191). Water is lost, through a "wicking" action, from the 
body at a greater rate when the corpse is clothed than when it is nude (Aufderheide, 
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2003). "Wicking" is a process by which moisture is drawn away from the surface of the 
body either along the hair follicles or clothing. 
The early stages of decay involve chemical, enzymatic, and bacterial action that 
require the presence of water. The majority of these processes require an aqueous 
medium (Aturaliya and Lukasewycz, p. 893). When this water is no longer present, these 
processes cease and the remains are preserved. The skin of desiccated bodies may be 
subject to consumption by certain carrion beetles, specifically members of the 
Dermestidae, Histeridae, and Trogidae families. Their feeding, which often involves 
boring into the dried skin and organ tissues, can be mistaken for ante-mortem trauma. 
Major Taphonomic Factors 
Not every taphonomic variable has the same level of affect upon the rate at which 
the body proceeds through the different stages of decomposition. Sledzik suggests that 
temperature, access by insects, and burial, and the depth of that burial are the three most 
significant taphonomic factors (p. 112). Variables affecting the rate of decay of the 
human body have been rated by Mann, Bass, and Meadows (1990), as well. They rate 
temperature, access by insects, and burial as being the most influential. Less influential 
are carnivore and rodent activity, trauma, humidity. Even less influential are rainfall, 
body size and weight, and embalming. Least influential are the presence of clothing and 
the surface the individual is placed on. They report that the soil pH has an unknown 
affect on the decomposition process. 
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Temperature 
Considered to be one of the most important factors in the process of 
decomposition (Gill-King, p. 94), the temperature of the depositional environment can 
alter the rate of decomposition. Bacteria can only operate within certain temperature 
extremes and reproduce at different rates according to different temperatures. Also, most 
of the processes of decomposition are chemical in nature and increased or decreased 
temperatures can either accelerate or decelerate the chemical reactions that occur during 
the decomposition process. Further, the temperature of an environment can alter the rate 
at which insects reproduce and develop. Extremely low temperatures can bar these 
reproductive and developmental processes altogether, thereby excluding insects as a 
consideration in a forensic context. Extremely low temperatures may also affect the type 
and frequency of animal scavenging. 
In considering the temperature of the overall corpse environment, four variables 
must be kept in mind. First, the ambient temperature must be considered, as Mann, Bass, 
and Meadows, observe that "[a]mbient temperature appears to have the greatest effect on 
the decay rate of the human body" (p. 105). Second, the temperature of the corpse will 
be different than the ambient temperature due to bacterial action as well as the location of 
the corpse itself. Corpses absorb and retain heat; therefore, if they are exposed to the sun, 
their temperature will be slightly higher than ambient (Shean, Messinger, and Papworth, 
1993, and Reed, 1958). Third, the distribution of fly larval may have an effect upon the 
corpse temperature. As maggots aggregate into masses, they create large amounts of 
heat. This, too, will affect the overall decomposition of the body (Catts and Goff 1992, p. 
258). Finally, in a forensic context, the body is unlikely to be deposited fortuitously near 
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a weather station. A consideration for this must be made in reconstructing past weather 
patterns, as the temperature at the corpse environment is unlikely to exactly match that 
observed at a weather station (Carts and Goff 1992). 
Water 
Another important factor in the process of decomposition is the presence or lack 
of water. "Moisture in varying amounts encourages the growth of mycota, bacteria, and 
plants, and thus speeds the interaction of these with decomposing tissues" (Gill-King, p. 
94). In the process of desiccation, the lack of water can work in concert with other 
factors to nearly halt the process of decomposition, preserving the remains. France, et al.. 
observed during their Project PIG study in Colorado that cadaver dogs are more likely to 
'hit' upon a body when the ground is moist and less likely when it is dry (p. 1453). Dry 
ground, therefore, is likely to result in comparatively reduced scavenging. An arid 
environment is also likely to exhibit reduced insect activity. In fact, Mann, Bass, and 
Meadows suggest that "Arid areas such as deserts resulted in desiccated (dried out) and 
mummified remains that may show very little destruction by insects" (p. 105). 
Oxygen 
The principle decomposers in a grave consist of anaerobic bacteria that thrive in 
oxygen depleted environments. Bodies that are deposited in low-oxygen environments 
tend to decompose more slowly due to the lack of other taphonomic factors (Gill-King, p. 
95). Adipocere is a potential product of an oxygen-depleted, highly humid environment, 
such as burials at, or near, the water table 
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Bacteria 
The presence of both endogamous bacteria, found in the digestive system and 
exogamous bacteria, found in the soil and environment in general, affects the 
decomposition process. Vass abandoned his attempt to study the vast array of 
microorganisms involved in the decomposition process. He has gone as far as to say that 
"While many of the organisms isolated come from the bowel and respiratory tract, 
literally hundreds of species are involved in the decompositional process and 
decomposition would not progress without them" (p. 192). 
Scavengers 
Scavenging by carnivores and omnivores, such as rodents, felines, and canines, 
can seriously confound recovery and analysis through their consumption of the remains, 
disarticulation, gnawing, and scattering. Though obviously damaged, consumed remains 
may still be available for analysis through the recovery of scat. Scattering of the remains 
can prevent the location of elements of the body, hampering investigative efforts. The 
process of consumption itself can produce effects on the bone that mimic peri-mortem 
and ante-mortem trauma. Scavenging speeds up the decomposition process through 
disarticulation. A study conducted by Haglund provides a rough estimate of the time 
required for a human body to become disarticulated through the scavenging of animals 
(Haglund, 1997). The major factors influencing the disarticulation of a corpse involves 
the presence and frequency of the animals, the anatomy of the human body itself, and the 
population density of the area. 
Rodriguez and Bass reported that mammalian scavengers, mostly dogs, were 
observed attempting to dig into study burials. They noted that only those burials of a foot 
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or less were subject to this digging (1985). It is no real surprise that dogs and coyotes are 
the chief scavengers of decaying remains, considering that "Dogs have been used in a 
variety of forensic contexts because of their superior sense of smell. It is estimated that 
their ability to smell some scents, particularly fatty acids, is as much as a million times 
more sensitive than that of humans (Sorg, et al... p. 121)." As mentioned earlier, dogs are 
adept at detecting remains when the soil is moist and must be in very close proximity to 
the remains when the soil is very dry (France, et al., p. 1453). This will likely affect 
canine scavenging. 
Haglund states that rodents must be considered when analyzing a set of remains 
(1997). Rodents may transport bone and other material evidence, such as rings and cloth, 
and use it as nesting material or collect it as "treasure." It is also common for rodents to 
gnaw on bone to wear down their constantly growing teeth. This behavior may lead to 
confounding post-mortem skeletal trauma. 
Insects 
Research conducted by both entomologists and forensic specialists has produced a 
growing base of information concerning the role that insects play in the decay process. 
Insects may be seen as another group in a long list of scavengers serving to reduce the 
amount of tissue remaining on a corpse. Unlike other scavengers, however, an analysis 
of the insects present on a body can provide a wealth of knowledge concerning the 
circumstances surrounding death. It is possible to gain a relatively accurate idea of the 
post-mortem interval for a set of remains through the analysis of the insects, and their 
remains, found on a corpse. Data concerning the species-specific behavior and 
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temperature of the environment, among other variables, can give a very good idea of how 
the individual died or was deposited. 
Like a tide pool or flowering plant, a corpse represents a concentrated source of 
nutrients and water. A corpse is a microhabitat, or what Reed called a micro-community 
or micro-sere (Reed, p. 213). Consequently, it attracts a highly focused, highly 
competitive group of inter-related insects, scavengers, and bacteria. The state of the 
micro-sere or micro-habitat will determine the succession and types of organisms and 
influence, to some extent, those organism's behavior and development. Likewise, those 
organisms will influence the amount and type of resources by consuming or moving 
them. Finally, the relationships between those organisms range from direct predation to a 
form of prosocial behavior in the case of conspecific organisms. According to Catts and 
Goff, "[t]he overall process can be viewed as a two-act play with an intermission between 
acts. The first act includes the first three stages of decomposition and is an accelerated 
performance in which the maggots take top billing. The intermission is marked by a 
rapid decrease in corpse biomass resulting from the loss of seepage fluids and dispersal of 
postfeeding maggots. The second act is comprised of the last two stages of 
decomposition and is prolonged in duration (1992, p. 262)." Considerations for the 
general environment, however, must first be made. 
The ontogeny of arthropods such as Coleopterans and Dipterans, though divided 
into stages, is not so much a function of time, but of temperature, precipitation, sunlight, 
availability of food, season, and the depositional medium of the corpse, such as burial. In 
the first case, because they lack a thermostat, the timing of their development is a 
function of temperature. As temperature decreases, the pace of development slows. It is 
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this temperature dependent developmental rate that provides one of the clues to PMI for 
the forensic entomologist. Further, gut motility, the rate at which a fly digests its food 
increases with temperature (Greenberg and Kunich, p. 35). Second, the amount of 
precipitation must be considered. The remains of a corpse may show little insect 
destruction due to the correlation between humidity with fly and maggot activity (Mann, 
Bass, and Meadows, p. 105). Thirdly, increased sun exposure leads to increased corpse 
temperature which leads to an increased rate of decomposition (Shean, Messinger, and 
Papworth, p. 947, Grassberger and Reiter, p. 1, Anderson, 2000, p. 826, and Galloway, et 
al., p. 612). The fourth influencing factor, the availability of food, is of negligible 
interest to the forensic anthropologist as the corpse of a large mammal, such as a human, 
is often more than sufficient to support multiple generations of insects. Fifthly, 
seasonality reflects the availability of insects in general. Species of arthropods, in 
general, are active only certain times of the year and the presence of insects on a corpse 
will reflect this. Finally, burial may not entirely exclude the presence of insects on the 
corpse, as demonstrated by Smith (1986, p. 17) who states that even burials at a depth of 
50 cm were subject to feeding by ants and some flies. 
The ecology of insects is also of particular importance to a forensic case, as 
different species of the same family and genus may exhibit differing feeding and ovi- or 
larvipositional preferences. With regard to a human or any larger corpse, a characteristic 
suite of insects will descend upon the body according to the varying insects' unique 
preferences. Certain species of flies will be drawn to a corpse within the first few 
minutes following death while others will arrive days later. Later stages of 
decomposition will attract their own sets of insects and possibly spurn members of the 
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previous set. Desiccated corpses will likely attract beetles, for example, which prefer the 
dry tissue and skin. These differing ecological preferences provides a second axis along 
which a decomposing corpse can be placed. The number of different species, the types of 
those species, and their individual stages of development are compared. A general 
picture of the PMI will ideally emerge from this often huge set of data. 
Catts and Goff (1992; pp. 255-256) place the insects attendant to a corpse in four 
separate stages: Necrophages, Omnivores, Parasites and Predators, and Incidentals. Reed 
reported in his 1958 study a very similar set of relationships between the insect 
populations on a corpse (Reed, 1958). Necrophages are usually the first to arrive and are 
comprised of the insects that feed solely upon the corpse. The class of necrophages 
consists of flies (Diptera) and Beetles (Coleoptera). The second class of insects found on 
a corpse, omnivores, feed on both the necrophages and the corpse itself. The omnivorous 
species consist of ants, wasps, and beetles. The third class, parasites and predators, feed 
exclusively upon the other insects found on the corpse. Members of both the omnivore 
and parasite and predator classes will affect the rate of decomposition by diminishing the 
population of necrophages. The fourth classes, incidentals, use the corpse as an extension 
of their habitat. It is obvious that it is the first class of insects that is of utmost concern to 
the forensic entomologist as they are the class of insects primarily responsible for the 
consuming the tissues of the corpse, while members of the other classes, least of all the 
incidentals, serve to alter the rate at which the necrophages feed on the corpse. Schoenly 
reports characteristic stages of insect succession that were observed in an arid 
environment and will likely structure the methodology of insect collection and 
identification in this study: "Qualitatively, the pattern of species-specific daily changes 
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followed a relatively predictable sequence: (1) rapid invasion by (mostly) ants and 
dipterans within the first 16 days of observation; (2) a peak in species richness (days 7 to 
26) when the carcass was presumably most attractive to saprosacrosaphogous arthropods 
and their predators and parasitoids; (3) gradual decline in species richness as more 
emigrations of early successional species occurred; and (4) in the final days of carcass 
observation (up to and including the skeletal remains period), a small "endpoint" 
assemblage prevailed, typically comprised of trogid beetles, mites, dermestid beetles, 
tineid moths, and other taxa." (Schoenly, p. 1490). 
Both beetles and flies exhibit holometabalous development or complete 
metamorphosis (Byrd and Castner, p.37). Knowledge of the species' development cycle 
can be compared with data concerning that species' developmental requirements, in terms 
of temperature, time, feeding, and behavioral requirements to give a good idea of the 
post-mortem interval. Rodriguez and Bass, in their study on insects and their relationship 
to the decomposition of cadavers, report that flies and beetles are the chief insect groups 
frequenting decomposing remains (1983, 426). 
The immature fly is often called a maggot and is headless and lacks appendages. 
The beetle larvae are called grubs and are have a noticeable head and possess six legs 
(Byrd and Castner, p. 61). Each stage of development is termed a stadium. Each stadium 
ends with a molting process. The molt begins with apolysis and ending with ecdysis 
(Gullan and Cranston, p. 141). Beetles undergo egg, larva, pupa and adult stages - "their 
legs and appendages are easily visible and free from the rest of the body, characteristic of 
the pupal type referred to as exarate (Byrd and Castner, p.37)." Flies undergo six stages 
in general, consisting of the egg, three larval, pupa, and adult stages. In the prepupal 
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stage, the larvae often migrate away from the body to complete pupation. Additionally, 
flies "form an exarate pupa, but they do it inside the old skin of the mature larva, which 
then shrinks and hardens. This outer skin is called the puparium, and this pupal type is 
referred to as coarctate (Byrd and Castner, p.38)." Some species of fly are larviparous, 
such as the Sarcophaga argyrostoma (Grassberger and Reiter), as opposed to oviparous. 
Given that larviparous flies lay larvae as opposed to eggs, improper identification of the 
species may lead to incorrect determinations made at the scene. "Those families of flies 
that are both commonly encountered and most useful as forensic evidence are the 
Calliphoridae (blow flies), Sarcophagidae (flesh flies), and the Muscidae (house flies) 
(Byrd and Castner, p. 38)." Feeding preference and behavior vary widely amongst the 
Coleoptera, the main families of the Coleoptera order found in association with carrion 
include the Silphidae, the Dermestidae, the Staphylinidae, the Histeridae, the Cleridae, 
the Trogidae, and the Scarabaeidae. The Dermestids, Trogids, and Scarabs feed primarily 
on the remains themselves, while the others feed primarily on developing larvae. In 
addition, Gullan and Cranston state that "the beetle families Staphylinidae, Histeridae, 
and Dermestidae are abundant during the putrefaction stage," and that they are primarily 
found beneath the corpse, (p.204) 
Human Involvement 
Human involvement in the decomposition process, whether intentional or 
otherwise, can alter the rate of decomposition. The cultural practices involved in the 
treatment of human bodies in terms of deposition, through burial or surface placement, 
can alter the process of decomposition (Mann, Bass, and Meadows, 1990). Additionally, 
autopsies (a substantial postmortem trauma) will speed up the process of decay, while 
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embalming will come close to halting it (Mann, Bass, and Meadows, 1990). 
Consideration of the human factor itself can be extended to the investigators themselves; 
mishandling evidence and biased analyses can hamper efforts to arrive at a correct 
conclusion. Also, the criminals themselves may confuse the investigators through the 
disposal of remains in various ways to either accelerate or impede the processes of decay. 
Dismemberment, another example of substantial trauma, usually an attempt at preventing 
identification, will hasten the process of decay. 
Manner of Deposition 
Interment of a body retards the processes of decomposition and decay. Interment 
restricts the amount of water that reaches a body, it restricts the amount of oxygen around 
a body, decreases or even prohibits the accessibility of insects and animals, stabilizes the 
ambient temperature, etc. Interment nearly suspends the decomposition processes as 
opposed to a body on the surface. Mann, Bass, and Meadows observe that, "bodies 
buried at 3 or 4 feet may take many years to decompose to the same degree as those at 
shallower depths (p. 106)." The decomposition of buried remains occurs mainly through 
aerobic and anaerobic bacterial action, found both in the soil and in the remains itself. 
(Rodriguez and Bass, 839) 
As the remains decompose, the abdomen eventually collapses, producing a 
depression in the soil. This small depression and the disruption to the growth of the 
vegetation, brought about by the action of digging and the increased alkalinity, aids in the 
location of the remains by investigators. Rodriguez and Bass reported that there is a 
direct correlation between the depth of burial and the amount of preservation of the 
buried remains (Rodriguez and Bass, 1985, p.851). 
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White states that many factors can affect the preservation of interred skeletal 
remains. Among these are permeability, moisture, temperature, and the presence of 
microorganisms. "In general," he states, "better bone preservation is present in well-
drained areas with low water tables, in soils with a neutral or slightly alkaline pH, and in 
temperate areas (White, 410)." He warns, however, that the burial's immediate 
environment must be considered, as "preservation is so dependent on unique 
combinations of these variables in local depositional settings (White, 410)." 
Weathering 
The weathering of remains, particularly in the skeletonized phase, reduces the 
remains to dust. Movement of skeletal elements through rockslides or fluvial transport 
can confound recovery efforts, prevent thorough analysis and mimic trauma. Once 
bacteria have eliminated the collagen element of bone, "the loss of mineral 
hydroxyapatite proceeds by inorganic chemical weathering" (Gill-King, p. 105). 
Population Density 
The population density of an area can lengthen the time of discovery. The fewer 
people present, the more likely the remains are going to be scavenged, simply because the 
area of deposition is left undisturbed. 
Trauma 
Trauma can speed up the process of decay by providing access to the interior of 
the body to maggots and other organisms (Mann, Bass, and Meadows, p. 106). Any sort 
of trauma will speed up the process of decay. Trauma affecting the remains can be the 
result of pre-mortem and post-mortem processes. Other taphonomic processes such as 
ants, saponification breaks, fluvial transport, and feeding by beetles can affect the 
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remains in a way so as to produce post-mortem trauma on remains that mimics peri-
mortem trauma. 
pH Levels 
Many of the processes involved in decomposition and decay are influenced by the 
level of acidity and alkalinity in the body, as this affects the extent to which enzymatic 
and bacterial actions occur (Gill-King, p.95). The rate at which a set of remains 
progresses through the decomposition stages may be retarded or accelerated, depending 
on the pH levels of the depositional medium. However, as Mann, Bass, and Meadows 
state, "it is not known what effect pH has on bodily decomposition (p. 106)." In his 
study, Reed observed that pH levels were highest during the 'late bloated' and declined 
beginning with the decay stage (Reed, p. 223) Vass et al. state that "once fermentation of 
soft tissue ceases, there is an acidic pH shift in the soil in the vicinity of the decomposing 
body and new types of bacteria predominate." (Vass, et al., p. 1247) 
Measuring the pH level of a burial can lead to an approximate PMI, it is of further 
use when a body has been moved by a perpetrator and all the investigator has is the burial 
pit. The main observable effect is on the local vegetation. Altered pH levels poison 
some plants but favor others. Hence, a clandestine grave can be detected by searching for 
damaged or the presence of certain flora. 
Floral Affects 
On occasion, a perennial plant will grow through the disturbed soil of a burial or 
perhaps an individual bone. Counting the number of rings in the root may provide 
evidence that indicates the time of burial (Hall, p.354). Other effects that plants have 
upon remains include the action of roots and the confusion they might cause concerning 
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pathology and trauma for the individual. Roots, for example, may etch a network of 
small grooves into the surface of bone with the acids they secrete as they grow (White, 
365). 
Environmental Taphonomic Models 
Different environmental types possess different degrees of each of the factors 
listed above. Examining the predominant factors according to environment type and 
season can lead to the construction of a model that can be used in assessing the 
circumstances surrounding a person's demise. The bulk of the reliable data on human 
decomposition comes from the work of Dr. William Bass and colleagues at the familiar 
"body farm" in Knoxville, Tennessee (see Rodriguez and Bass, 1983 and 1985).As 
informative as these data are, it is based in the relatively temperate environment of 
central Tennessee. It certainly informs taphonomic determinations in other 
environments, but a more reliable model is needed. Few studies have been done on the 
taphonomy of hyper-arid environments. Two notable studies that attempted constructing 
a taphonomic model for hyper-arid environments have been completed (Galloway, 1997 
and Rhine and Dawson, 1997). In Galloway's study, 468 cases from various medical 
examiners' offices were used to study the rate of decay in the Arizona-Sonoran desert. 
The study conducted by Rhine and Dawson, used medical examiner data from the state of 
New Mexico. They report that the decomposition process is sped up during the humid 
winter months, indicating that natural desiccation is most common during the summer 
months (Rhine and Dawson, 156). Using actual subjects and monitoring the climate-
specific processes, rates, and manner of decay could provide a more accurate picture of 
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arid environment taphonomy. It must be kept in mind that the vast majority of 
decomposition rates are derived from three sources. The primary source of reliable data 
comes from using actual subjects in the field and recording observations made on those 
remains. The second comes from animal models that have traditionally used canines and 
swine. The third comes from evaluations of medical examiner reports. The first source 
is the best as it is based upon actual decomposition by real human subjects in real 
environmental conditions. The second provides real data based on actual subjects, 
though not human, in the field. The third avoids the problems of using real subjects but 
sacrifices direct experimentation in favor of using humans, though in a retrospective 
context or setting. It is certainly a matter of debate which of the latter two methods is 
preferable. In light of the reported and accepted physiological similarities between 
humans and swine, the argument for using these subjects in an actual environmental field 
test is very convincing in comparison to retrospectively evaluating admittedly faulty 
medical examiner records. 
Significance 
Until recently, most determinations were based upon experience and personal 
judgment. More work on taphonomic processes must be completed in different 
environments in order to provide a more reliable way of providing post-mortem interval 
determinations, as well as other data that could possibly lead to the identification of the 
individual and in appropriate cases, the prosecution of the offending party. In order to 
establish a reliable climate-specific taphonomic model, a forensic research facility, using 
actual human cadavers is necessary to constructing an accurate and dependable resource 
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for determining postmortem interval and answering other questions posed by the forensic 
anthropologist. 
This project will produce an accurate taphonomic model for arid environments 
that is based upon data derived from a study using actual remains. 
The intellectual merit of this study includes furthering the broader scientific 
understanding of the rates of decomposition and decay and the processes that govern 
those rates. This could include questions of an archaeological or paleontological nature. 
The broader impacts of this study include a more appropriate taphonomic model 
when analyzing human remains found in an arid setting. It is hoped that these data could 
lead to the identification of human skeletal remains and the prosecution or exoneration of 
criminal suspects. 
Specific research questions include: 
1. How do decomposition data from the desert valley floor compare with 
those observed in a temperate setting such as Knoxville, Tennessee? 
2. What are the quantifiable and gross characteristics of decomposition on 
carrion in an arid setting? 
Expected Results 
Factors affecting the decomposition and decay processes work in concert. 
Galloway's 1997 study relates a higher rate of natural desiccation during the summer and 
fall, as would be expected in an arid environment, due to the absence of water and high 
temperatures. As stated previously (see Rhine and Dawson, 156), relatively normal 
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decomposition is far more likely in the more humid winter months than in the summer 
when extremely low humidity levels prevail. 
With respect to the present study, initial stages of decomposition will proceed 
quickly and desiccation is likely to occur, "[e]xposure outside, with high temperatures 
and low humidity, accelerates the early decomposition and results in surface 
dehydration/mummification within two weeks (Galloway, et al., p. 615)." Rhine and 
Dawson found that, amongst remains found in arid environment, soft tissue was not 
present beyond the twelfth week (Rhine and Dawson - p. 152). This is encouraging 
considering the proposed length of the project. Further, it is expected that the 'down' 
side of the remains will decompose more quickly in comparison to the 'up' side 
(Micozzi, 1986, p. 957). Additionally, it is expected that the entomological portion of 
this study will find comparatively more beetles than adult and larval flies than has been 
found in previous studies. This will be the result of the desiccation. Desiccated corpses 
are typically unsuitable habitats for fly larvae and will be overtaken in their numbers 
quickly by the beetles. Due to the nature of burials, the specimens in the 'shallow' and 
'deep' burials will likely be somewhere in the initial stages of bone exposure at the 
conclusion of this study. 
Limitations 
Any data derived from the study will be restricted to the decomposition and decay 
phases and their associated taphonomic processes that occur over the course of one year. 
It is recommended that the subjects used in this study be used in an expanded 
longitudinal study in the future. It would be useful to continue to study the processes that 
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these subjects are undergoing in a continuing study on the longer-term taphonomic 
processes, such as the effects of weathering on the cortical surfaces of bones. 
Examination of these processes would strengthen the arid taphonomic model. 
Further limitations of this study include the variables chosen and the use of pigs 
as substitutes for human cadavers. While it is true "that human cadaver studies [should] 
be conducted to provide specific data on decomposition rates and their relationship to 
time since death (Rodriguez and Bass, 1985, p. 837)," human studies of decomposition 
are difficult due to the "[difficulty in obtaining bodies, lack of suitable areas for 
placement and study of the bodies, and negative public opinion all contribute to deter 
most human decay studies (Mann, Bass, and Meadows, p. 103)." It has, however, been 
shown that pigs are a reasonable substitute when the use of human cadavers is not 
possible. Another limitation upon this study concerns the rate of decay regarding the 
amount of insects. Some insects will be collected from the corpses and this, in theory, 
should affect the rate of decay. The effect, however, will arguably be negligible. The 
variables controlled for, human involvement and animal scavenging, could serve as 
excellent directions for future research when the primary influencing variables are better 
understood. Additional further directions for future research might include a comparison 
of human and pig models in an arid climate, additional fly and beetle developmental 
experiments, and a full human decomposition experiment. 
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CHAPTER III 
METHODOLOGY 
Introduction 
The project has taken ten months, beginning on December 1, 2007 and concluding 
on October 1, 2008. Daily observations were made in the initial stages of decomposition. 
When the decay stage was reached, periodic observations were made, determined by the 
rate of decay. Photographs of the specimens, the site, and other important elements were 
taken using a Canon G7 digital camera. Photographs were downloaded onto a personal 
laptop. All photographs will be archived. 
Site Location 
The project site is situated on Bureau of Land Management land held in trust by 
the United States federal government. The research facility encompasses approximately 
ten acres and is currently being leased from the Bureau of Land Management by 
researchers with the University of Nevada, Las Vegas Biology and Life Sciences, Drs. 
Bob Morris and Dale Devitt. The primary purpose of the research facility is the 
investigation and experimentation of water resource use for the Las Vegas valley. The 
site is planted with both ornamental and fruit-bearing trees. The immediate project site 
possesses no foliage; however, there is a small orchard to the south of the project site. 
The trees will at no point shade the specimens from the sun. There is a small water-
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retention pond located at the site. The entire site is surrounded by a wire gauge fence 
topped with barbed wire. The facility is located in northern Las Vegas (Figure 1), 
adjacent to desert land along its northern and eastern borders. To the south is a water 
treatment facility. To the west is a short expanse of desert land followed by residential 
Fj,guie, * ... Las Vegas Area with Project Location Indicated 
areas. Residential areas are also located to the southeast. The actual placement of the 
pigs is in the northeastern corner of the facility in unimproved, denuded land (Figure 2). 
Though the facility is fenced, animals are still able to enter the facility. This is evidenced 
by a large population of rabbits tithing the facility. One of the requisites of a study of this 
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type is that the project area must be secure from vandalism. A compromise was therefore 
made between security of the site, and thus integrity of the project, and access to the site 
by animals and insects. 
The site was visited on November 28, 2007 to determine the exact location of the 
depositions and to excavate the pits (see photograph 3.1 in Appendix A). Pit 1 was 
excavated to a depth of 50cm. Pit 2 was excavated to a depth of 100cm. The two pits 
were excavated both by hand and with the use of a Kubota brand backhoe. The excavator 
used was a 22hp, 6'9" dig depth Kubota model KX41-3RV1 mini excavator. It was 
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rented from a local Ahern rental outlet at a True Value hardware store in close proximity 
to the project site. The site was again visited on November 29, 2007. Excessive dirt and 
leaves were removed from the pits. Narrow accessory trenches for the placement of the 
sterile temperature probes were dug and the sterile temperature data loggers were placed. 
It was necessary to excavate small trenches in order to place temperature probes in the 
sterile locations. 
Specimen Acquisition and Euthanization 
Due to the difficulties associated with the use of human corpses, this study used 
pigs. Pigs have been used as substitutes in many studies when the use of human corpses 
was not possible (Haefner, et al., Lopes de Carvalho and Linhares, and Shean, et al). 
The molecular composition of their body fat, their weight to fat and muscle ratios, and 
the size of their thoracic cavities with respect to their overall body size are very similar to 
those of the human body (Schoenly, et al.). 
Catts and Goff provide a list of criteria for the use of animal models (1992 p. 
261): 
The animal model must (a) closely approximate the pattern of human corpse 
decomposition, (b) be relatively easy to obtain, (c) be inexpensive, and (d) not 
tend to arouse public objections. The domestic pig appears to be the most 
acceptable animal as a model, and it has been used frequently in recent 
decomposition studies. 
Further support for the use of pigs is provided by Shean, Messinger, and 
Papworth: "When attempting to model human decomposition, the use of pigs is desirable 
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because they more closely resemble humans in degree of body hair and torso size than do 
other animals" (p. 939). However, Schoenly, Griest, and Rhine caution us in saying that 
"it is interesting to note that there are no published pig-human field studies directed 
specifically to test that" pigs are adequate models for humans (p. 1396). 
The Institutional Animal Care and Use Committee with the University of Nevada, 
Las Vegas was contacted and permission for the use of the animals was secured. All 
laws and regulations concerning the humane treatment of animals were abided by, both in 
their letter and their spirit. 
Micozzi recommends that, whenever possible, freshly killed specimens should be 
used in decomposition studies (1986, p. 955). Therefore, all efforts will be made to 
prevent extensive decomposition from occurring prior to their placement. All specimens 
were the same age, sex, and approximately the same weight. These precautions were 
meant to remove these variables as possible confounds within the study. 
Three pigs (Sus scrofa domesticus) were used in this study. They were placed at 
the project site on December 1, 2007. The timing of this placement was meant to 
coincide with the start of winter. 
The first specimen was placed on the surface of the ground, the second at a depth 
of 33 cm; and the third at a depth of one meter. The surface specimen was placed in a 
cage, preventing animal scavenging but allowing for all other total exposure effects. The 
shallow burial pigs were intended to demonstrate exclusion from the effects of the sun's 
rays, temperatures present at the ground surface, and other weathering effects. Total 
exclusion from insects has been demonstrated in burials deeper than approximately 33 cm 
(Rodriguez and Bass, 1983). The deep burial specimen was intended to demonstrate the 
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effects of reduced oxygen levels, reduced exposure to moisture, extreme temperature 
fluctuations, and lack of exposure to scavenging insects. A flexible sheet of wire mesh 
was placed approximately fifteen centimeters over both depositions to prevent 
scavenging animals from disturbing the remains. 
The specimens were placed perpendicular to the direction of the slope of the 
ground, though it was almost indiscernible, so that no placement was down slope of any 
other specimen. This was meant to prevent the possibility of cross-contamination due to 
the movement of water. The pigs were placed approximately three meters from each 
other. 
Every attempt was made to secure the three specimens locally, thereby 
encouraging the local economy, one of the stated objectives of the university, as well as 
shortening the amount of time between their euthanization and their placement. After 
months of fruitless searching locally, a source was found in Arizona. The company is 
accustomed to providing animals for consumption as well as experimentation. A 
telephone conversation with the company revealed that they have sold to universities 
within the state of Arizona as well as the United States Department of Defense. Due to 
both the facility's inability to ship undressed pigs and the need to expedite the time 
between the specimens' demise and their placement at the project site, the researcher 
traveled to the farmer's home in southern Arizona. 
The three specimens were collected from the McReynolds farm in Wenden, 
Arizona at 10:00 a.m. on December 1, 2007. The three subjects were alive prior to the 
researcher's arrival and were euthanized shortly thereafter. All three were euthanized by 
Mr. McReynolds using a 1909 model Winchester rifle. Time of death was 10:00 a.m. 
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Shortly after their placement in the truck a large brown tarp was placed over the three 
subjects and approximately three minutes after their placement, eight flies had already 
begun to land on the specimens. The flies were small greenbottle (Calliphoridae) species. 
After a short drive to the town of Wenden, several five pound bags of ice were packed in 
and around the three pigs. The return drive to Las Vegas and the project site took 
approximately five hours. 
The investigator reached the project site at approximately 4 p.m. With the 
assistance of two fellow UNLV students, the subjects were positioned in their respective 
placements (see Figure 3). The deep burial specimen was placed first. It was lowered 
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into the pit with the use of two ropes. Next, the shallow burial subject was placed in its 
pit. The third pig was placed inside the cage last. Following placement, temperature 
probes were placed with each specimen and the specimens photographed. Following the 
photographing of each of the pigs, the pits were back-filled manually. The wire fabric 
was placed over each of the two specimens during backfilling in order to insure that 
scavengers could not reach the specimens. A rain gauge was placed at this time. No flies 
or other insects were present at the time of placement. 
As animals are not manufactured and are therefore to some degree idiosyncratic in 
their size and weight, the pigs were not identical. They were 751bs, 881bs, and 961bs in 
weight and 38", 39", and 40" in length, respectively. The smallest of the three pigs was 
black in color while the other two were of the white variety. The smallest of the pigs was 
placed in the deeper of the two pits. This placed the pig squarely at one meter beneath 
the surface of the soil. The pig of intermediate size was placed in the shallower of the 
two pits. The third, and heaviest, of the three, was placed on the surface of the soil inside 
a secured animal crate. The animal crate, originally designed to hold a large dog, was 42 
inches in length, 28 inches in width, and 30 inches in height. All sides of the crate were 
made of wire mesh, allowing total access to the environment and direct interface with the 
soil. The crate was secured to the ground using four twelve inch plastic stakes and plastic 
loc-tite straps. Two doors allowing access to the interior of the crate, one on the end and 
one on the side, were secured using two padlocks each. 
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Observation Methods 
The manner of deposition, the depositional surface or medium and arid-climate 
specific variables were examined in this study. These included: temperature, water, 
insect activity, weathering, pH levels, and soil characteristics. Human activity and 
animal scavenging variables, such as moving the remains, cause of death scenarios, or 
disarticulation, were not included as parameters in this study. 
Temperature 
Ambient temperature readings were taken using a weather station at the project 
site. Six data loggers were used to record the temperature of each specimen and their 
sterile equivalents. There were two loggers for each specimen. The first was be used to 
record the temperature of the specimen. The second was used to record sterile readings at 
an equivalent depth. The loggers and sensors were procured from MicroDAQ.com, an 
industrial monitoring supply company. They were TREX-8 type LogTag temperature 
Data Loggers without an external sensor. Four ST100T-15 type no handle, tipped 
external temperature sensors 1.5 meters long were used for the loggers used on the 
surface and shallow deposition specimens. Two ST100T-30 type no handle, tipped 
external temperature sensors 3 meters long were used for the loggers used on the deep 
deposition specimen. A LTI/USB Interface and software was used to download and 
process all temperature data recorded by the loggers. Each set of probes were connected 
to a monitoring device that recorded hourly minimum and maximum temperature 
readings. In addition to ambient and specimen temperature readings, temperature 
readings of any larval masses were taken when possible. These data was compared with 
the recorded norm as well. Comparisons were also made between the ambient and 
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specimen temperatures, between the recorded norm for the region and those recorded at 
the site, and between the specimens and their sterile counterparts. 
Water 
Desiccation is particularly likely to occur in arid environments due to the obvious 
characteristic lack of water, temperature extremes, and other exposure factors. Rainfall 
and humidity data were recorded using a rain gauge placed at the site and weather data 
provided by the weather station at the site. Humidity measurements were taken using the 
local weather station as well. These data were compared with the recorded norm. 
Oxygen 
No direct method of recording oxygen levels was employed. Oxygen is assumed 
to be at negligible levels in the burials and fully present in the surface deposition. 
Entomology 
Lord and Burger suggest that "[o]ne must recognize adult and immature stages of 
locally abundant carrion-frequenting insects to make meaningful specimen collections" 
(p. 937). Therefore, a thorough catalogue of the forensically important arthropods for the 
Las Vegas valley region was made prior to the beginning of this study. This facilitated 
field identification and collection. Specific collection techniques in terms of methods 
followed Haskell, Lord, and Byrd (pp.81-120). Paulson's collection instruments were 
used in the conduct of this study (2000). 
Equipment used in the collection of any specimens present included hard and soft 
specimen forceps, glass, screw-top vials, a flying insect collection net, alcohol 
preservation solution, small round tubs, vermiculite, a small trowel, and a fine mesh 
screen. Soft collection forceps are meant for the collection of any soft-bodied insect 
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specimens, such as larvae. Hard forceps are meant for the collection of any hard-bodied 
insects or insect remains, such as adult insects or pupal casings. Glass, screw-top vials 
were used for the collection and preservation of any small-bodied insects, such as larvae, 
adult flies and beetles, or their remains and debris. A flying insect collection net was 
used in the collection of flying insects, such as adult flies. Alcohol preservation solution 
was used in the relatively permanent preservation of insect specimens. It prevents rapid 
decomposition of the insect specimens. Small round tubs, vermiculite, and raw chicken 
livers were used in the collection and rearing of larval specimens. The vermiculite 
allowed the developing larvae air and movement, while still providing a suitable location 
for pupation, as the larvae were photophobic. A small trowel and screen were used to 
excavate and remove pupal casings from the soil beneath and around the surface 
specimen. 
Observations and photographs were taken of the insects present on the surface 
specimen during each visit to the site or according to their appearance. Every attempt 
was made to not collect insects that had been collected on a prior visit to the site in an 
attempt to lessen the impact collection had upon the insect population. Representatives 
of each of the prominent insects present were collected by the investigator. Larvae were 
collected from the oral, aural, and anal passages. Those insects that were present on the 
shallow deposit specimen were collected during final excavation of those specimens. 
Notes on observed insects were made, along with identifications made in the field. Insect 
behaviors and numbers were also noted. Whenever possible, identifications were made at 
the species level. To facilitate identification, a certain percentage of adult specimens 
were collected in the field. These were immediately placed in 'kill' jars. A certain 
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percentage of the larval or 'egg' stage were placed in 'kill jars' in the field and a certain 
percentage of larva and eggs were placed in separate containers to prevent cannibalism or 
predation and reared to adulthood in the laboratory. Allowing larvae to grow to maturity 
aided in the identification of the species of fly or beetle. Further, samples were taken 
from the ground surrounding the placements and examined for any insects undergoing the 
pupal stage. The location of larvae on the specimens according to species and stage of 
development was recorded. All specimens were identified and analyzed through the use 
of authoritative texts and with the assistance of Mr. William Pratt, the curator of the 
entomology collection at the Marjorie Barrick Museum of Natural History at the 
University of Nevada in Las Vegas. 
Weathering 
Prevailing wind data were recorded, as wind will dry surface remains, 
contributing to desiccation (Aturaliya and Lukasewycz). Wind data were recorded using 
a weather station at the site. 
Environmental pH and Soil Characteristics 
Levels of acidity and alkalinity, relative electrical conductivity from which 
salinity levels may be inferred, and soil moisture were recorded through analysis of the 
soil both below the three specimens and the sterile equivalent for each specimen. 
General observations concerning the composition of the soil were also recorded and 
reported. 
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Decomposition Stage Subjective Criteria 
Descriptive language and scoring for the decomposition and decay stages follow 
Rhine and Dawson's scoring method from their study in New Mexico (1997:150). The 
continuum is divided into four general stages, and parallels the descriptive language used 
by Rodriguez and Bass (1983). . These are soft tissue decomposition, exposure of bone, 
the presence of skeletal connective tissue, and bone only. 
Decomposition stages were assigned over the course of the experiment according 
to the observed gross physical changes. The commencement and conclusion of each 
stage is non-discrete, therefore the timing and duration of each is approximate. 
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CHAPTER IV 
FINDINGS 
Faunal 
While the area is fenced, dozens of rabbits, coyotes, and local children have 
frequently found their way into the project area in the past, so it is unlikely that the fence 
prevents coyotes and other animals from reaching the remains. Despite the accessibility, 
no canine tracks were ever observed around any of the three placements. Neither were 
any vultures or other necrophagic birds seen in the project area. It is interesting to note 
that one of the individuals working at the facility often brings his dog, a large hound, to 
the research facility. The dog had never, to the researcher's knowledge, expressed the 
slightest interest in either the buried or surface specimens. 
Two animals were noted in the vicinity of the surface specimen. The first, a Say's 
Phoebe (see photograph 4.1 in Appendix A), was first noted on March 22. The Say's 
phoebe is a common flycatcher. Its primary food consists of insects, particularly flies. 
Its behavior was quite erratic during the investigator's visit. When left unmolested, the 
Say's Phoebe would return to the cage, perch upon it, and, using the cage as a platform, 
hunt for flies. It was observed eating several flies and other insects. It successfully 
caught, at minimum, five insects during observation. The last observation of the 
flycatcher was made on April 16. 
45 
The only other animal observed in the study area was a male American Kestrel 
(see photograph 4.2 in Appendix A), the male counterpart of a mated pair. The female 
was later spotted presumably at the site of a nest in 
the crown of a palm located approximately two hundred yards away from the specimens 
(to the southwest). These were first observed on March 30. The kestrel was obviously 
hunting and apparently caught a large insect or small animal near the surface specimen. 
The last observation of the kestrel was made on April 5. Neither of the Kestrels were 
observed perching or hunting closer than fifteen feet of the surface or buried specimens. 
A large number of bird droppings were observed on the cage, the specimen, and 
the rain gauge. It is presumed that these droppings came from birds visiting the site, most 
particularly the flycatcher and the kestrels. 
Soil Analysis 
All soil analysis results were obtained through analysis conducted at the Environmental 
Soil Analytical Laboratory (ESAL), a facility operated by the Department of Geoscience, 
at the University of Nevada, Las Vegas by Dr. Yuanxin Teng. 
Table 1 pH Levels at the Conclusion of the 
Sample: 
Surface Sterile 
Surface Specimen 
Shallow Burial Sterile 
Shallow Burial Specimen 
Deep Burial Sterile 
Deep Burial Specimen 
Studv 
pH: 
7.82 
7.98 
7.90 
8.30 
7.84 
8.65 
46 
Table 2 Electroconductivitv at the Conclusion of the Study 
Sample: 
Surface Sterile 
Surface Specimen 
Shallow Burial Sterile 
Shallow Burial Specimen 
Deep Burial Sterile 
Deep Burial Specimen 
Electroconductivity (m S/m) 
15.07 
50.26 
66.40 
47.65 
206.00 
126.70 
Table 3 Moisture Content at the Conclusion of the Study 
Sample: 
Surface Sterile 
Surface Specimen 
Shallow Burial Sterile 
Shallow Burial Specimen 
Deep Burial Sterile 
Deep Burial Specimen 
Moisture content (%): 
1.80 
2.86 
7.12 
19.58 
12.73 
19.23 
The soil consists of fine silt intruded upon by fine gravel to stones approximately 6 
inches in diameter. There were no distinct strata, having a very consistent composition 
from the soil surface to the deepest part of the pit. 
Temperature 
All temperature data results for the site and the specimens and their sterile equivalents 
presented within this chapter are based upon hourly observations. These are presented in 
the Appendix. Temperature data for McCarran International Airport, Las Vegas normal 
temperature data, and average temperature data for Knoxville, TN were obtained through 
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the National Oceanic and Atmospheric Administration's website at http://www.noaa.gov. 
Each is presented as ranges, maximums, minimums and averages according to month. 
1. The following temperature data was recorded by a probe placed within the body 
of the specimen placed upon the surface at the site. 
)le 4 Surface Specimen Temperature Observations 
Surface Specimen 
Dec. 1 to Dec. 31 
Jan. 1 to Jan. 31 
Feb. 1 to Feb.29 
Mar. 1 to Mar. 31 
Apr. 1 to Apr. 30 
May 1 to May 31 
Jun. 1 to Jun. 30 
Jul. 1 to Jul. 31 
Aug. 1 to Aug. 31 
Sep. 1 to Oct. 1 
Average 
42.86 
43.78 
50.55 
63.77 
75.89 
80.90 
94.45 
99.96 
96.69 
86.95 
Maximum 
49.98 
50.94 
60.56 
78.52 
99.56 
106.74 
122.87 
126.61 
124.52 
114.08 
Minimum 
37.50 
38.52 
43.52 
53.83 
54.95 
58.35 
68.46 
77.37 
74.26 
66.70 
Range 
12.48 
12.42 
17.04 
24.70 
44.62 
48.38 
54.41 
49.24 
50.26 
47.38 
2. The following temperature data were recorded by a probe placed on the surface 
adjacent to the surface specimen. It served as the sterile equivalent for the surface 
specimen. 
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Table 5 Sterile Surface Temperature Observations 
Surface Sterile 
Dec. 1 to Dec. 31 
Jan. 1 to Jan. 31 
Feb. 1 to Feb.29 
Mar. 1 to Mar. 31 
Apr. 1 to Apr. 30 
May 1 to May 31 
Jun. 1 to Jun. 30 
Jul. 1 to Jul. 31 
Aug. 1 to Aug. 31 
Sep. 1 to Oct. 1 
Average 
40.23 
42.57 
51.38 
63.11 
71.91 
80.58 
94.61 
100.09 
97.51 
87.72 
Maximum 
59.15 
62.58 
75.63 
96.43 
107.64 
116.37 
133.20 
137.23 
135.52 
125.31 
Minimum 
27.60 
29.37 
35.24 
40.79 
45.58 
54.36 
64.00 
73.75 
71.81 
63.81 
Range 
31.55 
33.21 
40.38 
55.64 
62.06 
62.01 
69.21 
63.48 
63.71 
61.50 
3. The following temperature data were recorded by a probe placed in contact with 
the shallow burial specimen. 
>le 6 Specimen S 
Shallow Specimen 
Dec. 1 to Dec. 31 
Jan. 1 to Jan. 31 
Feb. 1 to Feb.29 
Mar. 1 to Mar. 31 
Apr. 1 to Apr. 30 
May 1 to May 31 
Jun. 1 to Jun. 30 
Jul. 1 to Jul. 31 
Aug. 1 to Aug. 31 
Sep. 1 to Oct. 1 
lallow Buria 
Average 
57.65 
54.91 
54.93 
60.34 
65.23 
70.76 
76.82 
84.44 
86.05 
83.61 
Temperature 
Maximum 
57.85 
55.01 
55.06 
60.48 
65.34 
70.93 
76.98 
84.56 
86.12 
83.73 
Observations 
Minimum 
57.35 
54.81 
54.82 
60.21 
65.13 
70.58 
76.65 
84.33 
85.97 
83.45 
Range 
0.51 
0.20 
0.23 
0.26 
0.21 
0.35 
0.33 
0.23 
0.15 
0.27 
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4. The following temperature data were recorded by a probe placed adjacent to the 
pit containing the shallow burial specimen at the same depth as the specimen. It served 
as the sterile equivalent for the shallow burial specimen. 
Table 7 Sterile Shallow Burial Temperature Observations 
Shallow Sterile 
Dec. 1 to Dec. 31 
Jan. 1 to Jan. 31 
Feb. 1 to Feb.29 
Mar. 1 to Mar. 31 
Apr. 1 to Apr. 30 
May 1 to May 31 
Jun. 1 to Jun. 30 
Jul. 1 to Jul. 31 
Aug. 1 to Aug. 31 
Sep. 1 to Oct. 1 
Average 
54.14 
50.72 
51.62 
58.05 
63.50 
69.76 
76.72 
83.62 
84.57 
80.83 
Maximum 
54.34 
50.87 
51.80 
58.24 
63.70 
70.05 
76.92 
83.75 
84.70 
80.92 
Minimum 
53.90 
50.53 
51.40 
57.83 
63.31 
69.46 
76.49 
83.45 
84.41 
80.67 
Range 
0.44 
0.34 
0.40 
0.41 
0.39 
0.59 
0.43 
0.30 
0.29 
0.25 
5. The following temperature data were recorded by a probe placed in contact with 
the deep burial specimen. Unfortunately, the temperature probe cable was accidentally 
disconnected on September 12 by machinery used by other researchers at the site, leading 
to a total loss of temperature data following the severing of the cord. 
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Table 8 Specimen Deep Burial Temperature Observations 
Deep Specimen 
Dec. 1 to Dec. 31 
Jan. 1 to Jan. 31 
Feb. 1 to Feb.29 
Mar. 1 to Mar. 31 
Apr. 1 to Apr. 30 
May 1 to May 31 
Jun. 1 to Jun. 30 
Jul. 1 to Jul. 31 
Aug. 1 to Aug. 31 
Sep. 1 to Sep. 12 
Average 
62.30 
60.15 
58.12 
60.47 
64.13 
68.54 
73.35 
79.56 
82.08 
81.79 
Maximum 
62.50 
60.24 
58.21 . 
60.58 
64.23 
68.66 
73.48 
79.66 
82.14 
81.85 
Minimum 
62.02 
60.05 
58.01 
60.37 
64.05 
68.44 
73.26 
79.48 
82.02 
81.75 
Range 
0.48 
0.18 
0.19 
0.21 
0.18 
0.22 
0.22 
0.18 
0.13 
0.10 
6. The following temperature data were recorded by a probe placed adjacent to the 
pit containing the deep burial specimen at the same depth as the specimen. It served as 
the sterile equivalent for the deep burial specimen. 
Table 9 Sterile Deep Burial Temperature Observations 
Deep Sterile 
Dec. 1 to Dec. 31 
Jan. 1 to Jan. 31 
Feb. 1 to Feb.29 
Mar. 1 to Mar. 31 
Apr. 1 to Apr. 30 
May 1 to May 31 
Jun. 1 to Jun. 30 
Jul. 1 to Jul. 31 
Aug. 1 to Aug. 31 
Sep. 1 to Oct. 1 
Average 
60.98 
56.70 
55.79 
59.36 
63.53 
68.21 
72.96 
79.00 
81.24 
79.98 
Maximum 
61.19 
56.86 
55.94 
59.54 
63.84 
68.71 
73.38 
79.24 
81.51 
80.27 
Minimum 
60.80 
56.56 
55.66 
59.20 
63.33 
67.88 
72.60 
78.74 
80.97 
79.67 
Range 
0.39 
0.30 
0.28 
0.33 
0.51 
0.83 
0.78 
0.50 
0.54 
0.60 
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7. The following temperature data were recorded at the experiment site by a weather 
station approximately one hundred feet away from the specimens. The thermometer 
probe itself is positioned approximately seven feet above the surface of the ground. 
Table 10 Site Weather Station Temperature Observations 
Site 
Dec. 1 to Dec. 31 
Jan. 1 to Jan. 31 
Feb. 1 to Feb.29 
Mar. 1 to Mar. 31 
Apr. 1 to Apr. 30 
May 1 to May 31 
Jun. 1 to Jun. 30 
Jul. 1 to Jul. 31 
Aug. 1 to Aug. 31 
Sep. 1 to Oct. 1 
Average 
43.30 
45.01 
50.76 
59.33 
66.25 
72.34 
85.95 
91.61 
90.12 
82.59 
Maximum 
53.47 
53.50 
61.38 
70.49 
77.53 
83.95 
99.45 
102.98 
100.96 
94.08 
Minimum 
34.22 
36.72 
41.08 
47.57 
53.31 
56.54 
68.20 
76.35 
77.93 
70.18 
Range 
19.25 
16.78 
20.30 
22.92 
24.22 
27.41 
31.25 
26.63 
23.02 
23.90 
8. The following data were reported by the National Oceanic and Atmospheric 
Administration weather station at McCarran International Airport. 
Table 11 NOAA McCarran Weather Station Temperature Observations 
McCarran 
Dec. 1 to Dec. 31 
Jan. 1 to Jan. 31 
Feb. 1 to Feb.29 
Mar. 1 to Mar. 31 
Apr. 1 to Apr. 30 
May 1 to May 31 
Jun. 1 to Jun. 30 
Jul. 1 to Jul. 31 
Aug. 1 to Aug. 31 
Sep. 1 to Oct. 1 
Average 
45.42 
46.35 
52.66 
61.45 
67.87 
74.65 
89.00 
93.87 
93.16 
85.03 
Maximum 
53.26 
54.39 
62.86 
72.06 
79.33 
85.45 
101.20 
104.81 
104.16 
96.61 
Minimum 
37.10 
37.84 
42.03 
50.19 
55.93 
63.26 
76.23 
82.52 
81.68 
72.94 
Range • 
16.16 
16.55 
20.83 
21.87 
23.40 
22.19 
24.97 
22.29 
22.48 
23.68 
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9. The following data represent the norm for Las Vegas, Nevada as reported by the 
National Oceanic and Atmospheric Administration. 
Table 12 NOAA Normal Temperature Observations for Las Vegas, NV 
Las Vegas Norm 
Dec. 1 to Dec. 31 
Jan. 1 to Jan. 31 
Feb. 1 to Feb.29 
Mar. 1 to Mar. 31 
Apr. 1 to Apr. 30 
May 1 to May 31 
Jun. 1 to Jun. 30 
Jul. 1 to Jul. 31 
Aug. 1 to Aug. 31 
Sep. 1 to Oct. 1 
Average 
47.00 
47.00 
52.20 
58.30 
66.00 
75.40 
85.60 
91.20 
89.30 
81.30 
Maximum 
57.30 
57.10 
63.00 
69.50 
78.10 
87.80 
98.90 
104.10 
101.80 
93.80 
Minimum 
36.60 
36.80 
41.40 
47.00 
53.90 
62.90 
72.30 
78.20 
76.70 
68.80 
Range 
20.70 
20.30 
21.60 
22.50 
24.20 
24.90 
26.60 
25.90 
25.10 
25.00 
10. The following data represent the norm for the town of Knoxville, Tennessee as 
reported by the National Oceanic and Atmospheric Administration. 
Table 13 
Knoxville Norm 
December 
January 
February 
March 
April 
May 
June 
July 
August 
September 
Average 
40.90 
37.61 
41.90 
49.71 
57.80 
66.00 
73.80 
77.71 
76.90 
70.80 
Maximum 
49.81 
46.29 
51.86 
60.29 
69.00 
76.29 
83.60 
86.90 
86.39 
80.70 
Minimum 
31.90 
28.90 
31.90 
39:10 
46.60 
55.61 
63.90 
68.52 
67.29 
60.80 
Range 
17.90 
17.39 
19.97 
21.19 
22.40 
20.68 
19.70 
18.39 
19.10 
19.90 
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Precipitation 
All precipitation data results presented within this section are based upon daily 
observations. All totals are in inches. Precipitation data for McCarran International 
Airport, Las Vegas normal precipitation data, and average precipitation data for 
Knoxville, TN were obtained through the National Oceanic and Atmospheric 
Administration's website at http://www.noaa.gov. 
1. The following precipitation data were recorded at the experiment site by a 
weather station approximately one hundred feet away from the specimens. The rain 
gauge itself was positioned approximately seven feet above the surface of the ground. 
Totals do not include records of 'Trace' for a given day. 
Table 14 Site Weather Station Precipitation Observations 
Site Weat 
Month 
Dec 
Jan 
Feb 
Mar 
Apr 
Precip (in.) 
0.10 
0.55 
0.06 
0.00 
0.00 
Total 
ler Station 
Month 
May 
Jun 
Jul 
Aug 
Sep 
Precip (in.) 
0.12 
0.00 
0.13 
0.05 
0.00 
1.01 
2. The following precipitation data were reported by the National Oceanic and 
Atmospheric Administration weather station at McCarran International Airport. 
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Table 15 NOAA McCarran Weather Station Precipitation Observations 
McCarran International Airport Station 
Month 
Dec 
Jan 
Feb 
Mar 
Apr 
Precip (in.) 
0.07 
0.57 
0.05 
0.08 
0.00 
Total 
Month 
May 
Jun 
Jul 
Aug 
Sep 
Precip (in.) 
0.13 
0.00 
0.08 
0.07 
0.03 
1.08 
3. The following precipitation data represent the norm for Las Vegas, Nevada as 
reported by the National Oceanic and Atmospheric Administration. 
Table 16 NOAA Normal Precipitation Observations for Las Vegas. NV 
Month 
Dec 
Jan 
Feb 
Mar 
Apr 
Las Veg 
Precip (in.) 
0.40 
0.59 
0.69 
0.59 
0.15 
Total 
as Norm 
Month 
May 
Jun 
Jul 
Aug 
Sep 
Precip (in.) 
0.24 
0.08 
0.44 
0.45 
0.31 
3.94 
4. The following precipitation data represent the norm for the town of Knoxville, 
Tennessee as reported by the National Oceanic and Atmospheric Administration. 
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Table 17 NOAA Normal Precipitation Observations for Knoxville, TN 
Knoxville, TN Norm 
Month 
Dec 
Jan 
Feb 
Mar 
Apr 
Precip (in.) 
4.49 
4.57 
4.01 
5.17 
3.99 
Total 
Month 
May 
Jun 
Jul 
Aug 
Sep 
Precip (in.) 
4.68 
4.04 
4.70 
2.89 
3.04 
41.58 
Humidity 
All humidity data results presented within this section are based upon daily observations 
made at 4:00 a.m. for the morning reading and at 4:00 p.m. for the afternoon reading. 
Humidity data for McCarran International Airport, Las Vegas normal humidity data, and 
average humidity data for Knoxville, TN were obtained through the National Oceanic 
and Atmospheric Administration's website at http://www.noaa.gov. 
1. The following humidity data were recorded at the experiment site by a weather 
station approximately one hundred feet away from the specimens. The hygrometer itself 
was positioned approximately seven feet above the surface of the ground. 
Table 18 Site Weather Station Humidity O 
Morning 
Afternoon 
Dec 
60 
31 
Jan 
52 
32 
Feb 
49 
28 
Mar 
30 
15 
Apr 
21 
11 
iservat 
May 
30 
16 
ions 
Jun 
17 
9 
Jul 
31 
17 
Aug 
33 
17 
Sep 
25 
13 
Avg 
35 
19 
56 
2. The following humidity data were reported by the National Oceanic and 
Atmospheric Administration weather station at McCarran International Airport. 
Table 19 NOAA McCarran Weather Station Humidity Observations 
Morning 
Afternoon 
Dec 
54 
30 
Jan 
53 
31 
Feb 
48 
24 
Mar 
28 
12 
Apr 
20 
7 
May 
27 
11 
Jun 
13 
5 
Jul 
27 
14 
Aug 
28 
13 
Sep 
23 
11 
Avg 
32 
16 
3. The following humidity data represent the norm for Las Vegas, Nevada as 
reported by the National Oceanic and Atmospheric Administration. 
Table 20 
Morning 
Afternoon 
NOAA Normal Humidity Observations for Las Vegas, NV 
Dec 
53 
32 
Jan 
55 
32 
Feb 
51 
28 
Mar 
45 
23 
Apr 
35 
16 
May 
32 . 
14 
Jun 
24 
11 
Jul 
28 
15 
Aug 
33 
17 
Sep 
34 
17 
Avg 
39 
21 
4. The following humidity data represent the norm for the town of Knoxville, 
Tennessee as reported by the National Oceanic and Atmospheric Administration. 
Table 21 NOAA Normal Humidity Observations for Knoxville, TN 
Morning 
Afternoon 
Dec 
83 
64 
Jan 
82 
64 
Feb 
80 
59 
Mar 
80 
55 
Apr 
82 
52 
May 
87 
57 
Jun 
89 
59 
Jul 
90 
61 
Aug 
92 
60 
Sep 
92 
59 
Avg 
86 
59 
57 
Entomology 
All observed insects were noted, collected, photographed, and identified to at least 
the genera level. The original intent of this study is a comparison of the decomposition 
rates and characteristics between those seen in temperate and arid climates. The purpose 
was not to conduct a fully comprehensive study of the entomological aspect of 
decomposition in an arid environment. Consequently, this report does not attempt to 
provide either an exhaustive characterization or analysis of the insects observed over the 
course of the study. 
Euthanization, Transportation, and Placement 
Approximately three minutes after euthanization on December 1, roughly eight 
flies had already begun to land on the specimens. A cursory examination revealed them 
to be of the greenbottle variety, most likely members of the Phoenicia genus. This is not 
surprising as both of these insects are attracted to a broad range of material, including 
decomposing matter of all kinds, and would therefore, likely be present prior to the 
euthanization, feeding on the feces and urine from the specimens. No flies or other 
insects were observed during either the periodic inspections of the specimens over the 
course of their transportation to the experiment site or during the placement of the 
specimens. At no point throughout the decomposition process were insects observed 
inspecting, feeding on, or laying eggs on the head trauma sustained during the 
euthanization of the specimens. 
Surface Specimen 
On December 4, the first flies, approximately six, were observed flying around, 
landing and feeding on the surface specimen and purged fluids. All flies were attracted to 
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the head, though would occasionally land and crawl around on the body. Feeding only 
occurred at the site of the purged fluid and the flies frequently entered the natural 
openings of the head, most notably the mouth. These individuals were of the Phoenicia 
genus of Dipterans. 
On December 5, a small (approximately 0.5cm in diameter) cluster of eggs were 
observed deep inside the ear. Another, looser, cluster was observed just inside the 
anterior region of the mouth. Numerous flies were present on the carcass. 
Approximately thirty different individuals were observed crawling around on the body of 
the specimen. These included, in approximately equal amounts, Calliphora bluebottle 
flies, members of the Phoenicia family of greenbottle flies, and members of the 
Sarcophagid family. As before, they concentrated on the head, particularly the eye, and 
especially the mouth. 
A near cessation of fly activity was noted beginning on December 7. On the 7th 
only two flies were seen, one greenbottle and one bluebottle. No flies were noted on the 
surface specimen until the eighteenth when 3 members of the Calliphorid family were 
observed. 
The first appearance of fly larvae occurred on December 13, eight days after the 
first eggs were observed. Numerous larvae were observed both within the ear and the 
mouth (see photograph 4.3 in Appendix A). 
Until December 18, observations revealed a general increased growth of the 
larvae. Active purging was observed issuing from the mouth. Within the purged fluids, 
numerous younger larvae were observed feeding within the purged fluids below the snout 
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of the specimen. Numerous dead larvae were also observed around the edges of the 
mouth. 
On December 21 a few larvae were observed within the orbital cavity despite the 
relatively low temperatures. More dead larvae were observed around the oral cavity. 
On December 24, fly larvae were observed feeding in a very organized and tight 
fashion appearing stacked together in a somewhat hexagonal orientation (see photograph 
4.4 in Appendix A). It is presumed that this is the "massing" behavior typical of larvae. 
A few adult flies were also observed. 
The mass seen on December 24 had moved by the 26th, presumably having 
withdrawn into the body of the specimen. No significant larval activity was noted until 
January 1. Until the 1st, larvae were occasionally seen feeding around the mouth and eye. 
December 30 saw the first return of a relatively significant number of flies. A total of 
approximately eight individuals were observed. Six were of the previous greenbottle 
family while two belonged to the previous bluebottle family. 
On February 25, the first harvester ant, later determined to be Pogonomyrmex 
californicus, was observed investigating the surface specimen. 
On February 28, 2008 a significant increase in the population of greenbottle flies 
was observed. Approximately one hundred adult greenbottle flies, members of the 
Phoenicia genus, and about twelve Calliphorids were feeding on and flying around the 
surface specimen. This represents the end of the developmental cycle for the first 
colonization of the surface specimens, spanning from the 5' of December to the 28th of 
February, approximately 85 days. Many of the flies were feeding at and around the lower 
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abdomen (see photograph 4.5 in Appendix A). Fly fecal spots were extremely numerous 
for three feet in every direction. 
The first appearance of members of the Clerid family was noted on the 6' of 
March. 
On March 13, harvester ants, two histerid several clerid beetles, and larval and 
adult flies were observed feeding on the remains and each other. 
An ant nest was first observed on March 22. It was located approximately 20 feet 
to the northeast of the surface remains. The debris cone was asymmetrical. Insects 
observed at this time included approximately a dozen harvester ants, six Clerid beetles, 
six Histerid beetles, two Calliphorids, a dozen Phaenicians, and two Sarcophagids. 
Further consumption of the remains was observed on March 30. No flies were 
observed on or near the surface specimen; however, several dozen harvester ants, six 
Clerids, and six Histerids were observed. 
By April 5, several new nests had been established to the northeast and to the 
southwest of the surface specimen. The fly population was once again very prominent 
and likely signaled a second pupation event, representing a second generation of flies and 
composed of primarily greenbottle flies. Feeding and other behavior continued unabated 
on the part of the Clerid and Histerid beetles. 
By April 16, the fly population was significantly lower than what was observed 
on April 5. Individuals included approximately two Sarcophagids and six Phaenicians. 
Approximately six dermestid beetles were observed. Increased desiccation of the entire 
specimen was also observed. 
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By April 27, the fly population consisted of approximately three individuals of the 
Phaenicia genus. Approximately one dozen dermestid beetles, however, was observed 
on, under, and around the specimen. 
No flies were observed on or around the specimen from May 20 until the 
conclusion of the study. Insect specimens observed from May 20 until October 1 were 
limited to dermestid beetles and harvester ants. 
On October 2, several pupal casings were recovered from the soil surrounding the 
area formerly occupied by the surface specimen. A rough sample of the pupal casings 
was taken starting from the center of the specimen area and moving south and east until 
sterile was reached. .The results of the sample excluding sterile findings beyond one 
meter to the east and two meters to the south can be found in Table 4.22. 
Table 22 Distribution of Pupal Casings for the Surface Specimen 
Direction 
East 
East 
South 
South 
Center 
Distance 
(m) 
1 
0.25 
#of 
casings 
13 
29 
Shallow Burial Specimen 
Occasionally over the course of the experiment flies could be seen inspecting the 
soil surface over the specimen. No insects were observed on the specimen during the 
first excavation on January 14. The excavation on October 1, however, revealed that the 
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specimen had been partially colonized by flies. Approximately 50 individual larvae were 
discovered feeding on the individual along the underside of its back. Sampling of these 
individuals suggests that they were of the Phaenician genera of Dipterans. A single 
individual of the Trogidae family was also recovered at approximately 15cm during the 
excavation. The specimen did, however, attract flies during both excavations. 
Deep Burial Specimen 
No insects were observed in, on, or around the specimen during either of the two 
excavations, though the specimen did attract flies during both observations. 
Observed Decomposition 
The following observations regarding the gross physical changes in the three 
specimens over the course of the study are organized according largely to degree of 
change. For the surface specimen, the most particular attention is paid to the early 
postmortem changes and the period surrounding the beginning of what appears to be the 
decay stage. Observations of the two buried specimens are, of course, limited to the two 
excavation events conducted during the study. Dates, when appropriate, are given. The 
use of photographs of the remains is limited to significant events and is meant to illustrate 
descriptions given in the text. 
The specimens were collected from the McReynolds farm in Wenden, Arizona at 
10:00 a.m. on December 1. Time of death for the three specimens was approximately 
10:00 a.m. After collection, bags of ice were placed around the bodies of the specimens 
and transported to the project site in North Las Vegas, Nevada. 
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Upon reaching the project site in North Las Vegas, it was noted that the three pigs 
had only just begun to enter the fixation of lividity stage of the early postmortem 
changes. They were beginning to enter the rigor mortis stage. Throughout the placement 
process, no flies were observed. As can be seen in the photographs found in Appendix A, 
the surface of the abdomens of the specimens have already begun to grow a reddish pink 
in color, signaling the pooling of the blood within the capillaries in that portion of their 
bodies. 
Surface Specimen 
The surface specimen was placed, along with the others, on December 1 (see 
photograph 4.6 in Appendix A). Initial changes were consistent with typical early 
postmortem changes seen in all recently deceased organisms. Upon reaching the project 
site, the specimen had grown slightly stiff, presumably a result of entering rigor mortis. 
Slight discoloration was observed across the skin of the specimen, particularly around the 
specimen's fore- and hind-legs. A small amount of bleeding and purging was noted 
emitting from the specimen's mouth. The cranial wound, sustained during its 
euthanization, was almost indiscernible and exhibited no bleeding. No flies or other 
insects were observed during the animal's placement. 
Stiffening had increased greatly by December 3 (see photograph 4.7 in Appendix 
A). As can be seen in the photograph, the legs not in contact with the ground have 
elevated slightly as stiffening has increased. The slight amount of blood that had begun 
to be emitted from the specimen's mouth was no longer present, having dried. No 
purging or further bleeding was observed. The red discoloration of the skin had 
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increased a good deal, particularly around the legs. No discernable odor was detected 
even inches away from the specimen. 
On December 4, numerous developments were observed on the surface specimen. 
Rigor mortis had ended by this time, as evidenced by the relaxation of the legs. Active 
purging of approximately one ounce of fluid, primarily blood, was observed issuing 
mainly from the nostrils, but also from the eyes of the surface specimen. A very faint 
odor was detected downwind of the specimen. Bulging of the eyelids was observed. No 
other evidence of bloating was noted. The tongue was black in color, while the snout was 
noticeably redder. 
The site was visited on December 5. Active purging of the nostrils had ceased. 
Purged blood and fluids were observed drying beneath the open mouth. A very slight 
degree of bloating was noticed, particularly around the urethral region. The eye was 
bulging to the same degree as on December 4; however, the skin had turned a pale green 
color. The incisal surfaces of the teeth could easily be seen in the mouth where they were 
not visible before. 
Observations between December 5 and January 1 revealed a very slow increase in 
the darkening of the abdomen and an overall loss in color of the skin in other regions. 
But for a slight degree of oral purging on December 18, and orbital purging on December 
24, no other physical changes were observed. 
On the 1st of January, it was noted that the lips and gums had receded 
considerably so that the labial teeth were exposed. On the 6th, significant discoloration 
was observed along the abdomen and the hindquarters. Observations of the surface 
specimen on the 14l of January were similar to those made on the previous site visit. A 
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large portion of the abdomen was observed to be significantly darker than in previous 
observations. The height of discoloration of the abdomen of the surface specimen was 
seen on January 27 (see photograph 4.8 in Appendix A). 
Increasing bloating (see photograph 4.9 in Appendix A) was observed throughout 
the span of time between January 27 and February 16, when portions of the lower 
intestines were pushed out from the lower abdominal area (see photograph 4.10 in 
Appendix A). The exposed organ was partially desiccated. The membrane was highly 
pliable but still possessed a great deal of integrity and had not yet split. 
A night visit was made on February 25. Significant marbling, a slight degree of 
bloating, (see photograph 4.11 in Appendix A) and a faint odor was observed. 
Skin slippage around the abdominal region was first observed on February 28 and 
continued, increasing in its extent, until March 22, at which point the abdomen collapsed 
(see photographs 4.12 and 4.13 in Appendix A). 
By April 27, the remains had become increasingly desiccated (see photograph 
4.14 in Appendix A). 
Observations on May 20 through October 1 demonstrated a continued slow 
desiccation of the remains and consumption of the tissues (see photograph 4.15 in 
Appendix A). Several perforations in the dried skin were seen primarily along the 
abdomen beneath the rib cage and along the hind- and fore- legs. 
The project came to a close on October 1. By this time, the remains had been 
reduced to essentially skin and bones (see photograph 4.16 in Appendix A). Much of the 
surface of the skin was perforated due to feeding (see photograph 4.17 in Appendix A). 
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In addition, a large perforation within the wall of the abdomen allowed the researcher to 
see exposed and clean ribs (see photograph 4.18 in Appendix A). 
Buried Specimens 
On the 14th of January, the buried specimens were exposed for the first time (see 
photographs 4.19 and 4.20 in Appendix A). Shovels, trowels, and a Kubota brand mini 
excavator were used to excavate the pits. Using the backhoe, access trenches were first 
excavated immediately adjacent to, and to the west of, the depositions. These were 
excavated to the respective depths. Upon completion of these trenches, the soil above the 
depositions was scraped into the access trenches and removed. During excavation, the 
soil was carefully placed to the side of the pit. Once observations were concluded, this 
same soil was used to backfill the pits holding the specimens, in the original order of its 
excavation. Once the metal grates were reached, hand tools were used to uncover the 
specimens. Observations and photographs were taken of the buried specimens once they 
were unearthed. There were no significant differences in the physical appearances of 
either specimen. Moisture from purged fluids had built up around the mouths of both 
specimens, forming a conglomeration of gravel, sand, and silt that proved to be relatively 
difficult to break apart. In the interest of preserving the specimens' tissues around the 
snout, this aggregate was not fully excavated. No purging was observed from the anus of 
either specimen. Slight desiccation of the skin had occurred. The skin was malleable, 
though still somewhat stiff and permeated by silt. Any errant stones that fell upon the 
remains left noticeable impressions upon the skin. Neither buried specimen exhibited the 
coloration of the surface specimen. 
67 
Excavation of the specimens was slightly complicated by the loosening of 
connective tissue of the cuticle surrounding the hooves. These were easily and 
accidentally removed during excavation. Odor was relatively minimal and tolerable 
throughout the excavation process and was mainly noticeable within the confines of the 
pits themselves. Both specimens appeared slightly deflated. No insects were present on 
either on the specimens at the time of the excavation, though they did attract 
approximately six flies during the excavation process. The specimens were not moved or 
fully exposed during this first excavation in hopes to not expose the buried specimens to 
any unnecessary contamination by surface variables such as moisture, oxygen, etc. 
The excavation of the buried specimens on October 1 (see photographs 4.21 and 
4.22 in Appendix A) followed the method used in the previous excavation. It was 
evident, once the wire mesh was reached, that the remains had undergone significant 
changes since the first excavation. Obvious depressions were seen over the abdominal 
cavities of both specimens. The ground surface over the shallow burial exhibited a 
depression above the abdomen, as well. The depression was approximately ten 
centimeters deep and approximately 30 centimeters in diameter, and was roughly circular 
in shape. During the excavation of both specimens, but particularly with the shallow 
deposition, the soil was still very loose and easily removed. But for a slightly more 
flattened appearance to the deep burial specimen, presumably a result of the greater 
amount of soil above it, there were no significant differences in the physical appearances 
of either specimen. In both cases, the soil was noticeably moister around the head than 
the surrounding soil. This was evident in the "feel" of the soil as well as its coloration. 
The moister soil extended approximately ten centimeters in all directions. The 
68 
specimens' skin was again stiff, yet malleable. Integrity of the skin had been lost and 
was easily torn. The odor was again minimal. When the specimens were moved for 
weighing, they split and spilled a great deal of liquid. This splitting prevented the 
weighing of the specimens, though observation during the weighing attempt led the 
researcher to conclude that they had lost very little weight. Very little tissue remained on 
the skeleton but for a small amount of muscle and the skin. Skeletal connective tissue 
was still present and the skeletal elements, excluding the limbs, remained tightly adhered 
to each other. 
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CHAPTER V 
DISCUSSION 
Observed Rate of Decomposition 
The first stage of decomposition, 'Fresh', is characterized by minimal odor and 
little to no dark discoloration of the skin. Finer distinctions within this stage include the 
early postmortem changes such as algor mortis, livor mortis, and rigor mortis. Each 
signals a different process within the body and proceeds at relatively independent rates. 
Algor mortis, as previously discussed, signals the cooling of the body to ambient 
temperature. Livor mortis, also previously discussed, signals the constricting of 
capillaries, trapping blood no longer under the influence of the living body's cardio-
pulmonary system in regions that were lowest to the ground or constricted, such as by 
clothing. Rigor mortis, the result of chemical processes, is expressed as stiffening of the 
body. 'Marbling', the second major phase of decomposition, is characterized by an 
increase in odor, vein discoloration that resembles marble to a certain degree, and skin 
slippage. The 'Bloated' stage is characterized by expansion of certain regions of the 
body by gases within the body. This stage ends with the splitting of the skin and the 
release of gases and liquids. 'Major Insect Activity' follows the 'Bloated; stage and is 
characterized by a prominent colonization by insects accompanied by foul gases and 
liquids. The fifth stage signals the beginning of the 'Decay' phase. This phase is 
characterized by a great deal of odor, major insect activity, and exposure of the skeletal 
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system. The 'Skeletonized' stage, finally, is characterized by a total loss of soft tissue 
ending in the cracking and loss of major skeletal elements. 
Surface Specimen 
The study encompassed a total of 306 days. The 'Fresh' stage encompassed a total of 
approximately thirteen days. Algor mortis was reached approximately eighteen hours 
following euthanization according to temperature data acquired from within the 
specimen's body. Livor mortis occurred approximately six hours after euthanization. 
Rigor mortis began approximately five hours following euthanization and ended 
approximately twenty-four hours later. 
The 'Marbled' stage began approximately thirteen days following death and continued 
for approximately sixty days. This entire period was characterized by what can be 
termed as 'stasis' during which very little change, except for a very slow increase in vein 
discoloration, occurred. The third stage, 'Bloated,' characterized by distention of the 
body, skin slippage, and prominent insect colonization, began approximately seventy-two 
days postmortem at which point internal organs exuded through a perforation in the 
abdominal wall. The fourth stage, 'Major Insect Activity', began approximately 104 
days following death and was characterized by abdominal skin slippage and collapse of 
the abdomen. The 'Decay' stage began approximately 138 days following death and 
ended with the end of the study, resulting in a mostly dry set of skeletal remains covered 
in perforated, desiccated skin. 
Buried Specimens 
Excluding the partial colonization of the shallower specimen, both buried individuals 
exhibited the same gross physical changes. Observable early postmortem changes for the 
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specimens included the onset of livor mortis and rigor mortis as described earlier within 
this chapter. The first excavation was conducted 45 days postmortem. Observations 
during this first excavation suggested that the individual had reached the 'Marbled' stage 
of decomposition, though this observation was made difficult by the discoloration of the 
skin by the fine silt surrounding the specimen. Observations from the second excavation 
conducted 306 days postmortem suggest the beginning of the surface equivalent of minor 
bone exposure, as suggested by partial disarticulation of the lower limbs. This 
determination was complicated by the fact that the individual possessed many of the 
characteristics of the earlier decay stage. 
Comparative Discussion 
In their study using medical examiner reports, Rhine and Dawson (1997) found 
similar rates of decomposition, though it is difficult to properly compare the cases 
surveyed in their study with the results from this study as results are not presented 
individually and according to season. Galloway, et al. (1989) reports a similar rate of 
decomposition as well. However, as with the Rhine and Dawson, comparison was made 
difficult by the lack of reporting decomposition rates according to season. In addition to 
these difficulties, neither studies considered buried specimens, thus no comparison may 
be made in these cases. 
Reported rates of decomposition from Knoxville (Rodriguez and Bass, 1983) are 
easier for conducting a comparison with the study's findings as they list rates of 
decomposition according to season. They report placing two individuals in late 1981. 
The first was placed on October 12, 1981. The second was placed on November 11, 
1981. For the first individual the 'Fresh' stage encompassed 14 days. The 'Bloated' 
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stage took seven days. At the time of their report this individual had not reached the 
'Dry' stage, having, at that time, spent approximately 160 days in the 'Decay' stage. The 
second individual spent 36 days in the 'Fresh' stage, 19 days in the 'Bloated' stage, and 
112 days in the 'Decay' stage. The surface specimen from this study spent 
approximately 13 days in the first stage, 60 days in the second, 68 days in the third, and 
169 days in the dry stage. For the surface specimen, then, a long period of relative stasis 
existed during which time very little activity occurred in spite of comparatively warm 
temperatures over the course of the winter. The decay stage for the surface specimen 
took much less time, presumably a result of higher overall temperatures compared with 
those seen in Knoxville. Subjects placed in Knoxville during the summer months as a 
part of the aforementioned study spent considerably less time in each stage. A subject 
placed in May spent ten days in the 'Fresh' stage, five days in the 'Bloated' stage, 19 
days in the 'Decay' stage and twenty-seven days in the 'Dry' stage. The second 
individual was placed in early June. This subject was thoroughly skeletonized in 26 days. 
The buried individuals from the present study can be compared with those of 
another Knoxville study. Rodriguez and Bass (1985) report excellent preservation at four 
feet even after a period of a year. Decomposition occurred much more rapidly at 
shallower depths. Another subject placed at a depth of one foot exhibited relatively 
advanced decomposition after a period of two and a half months. Mummification was 
the result in the case of the present study. Both specimens exhibited leathery skin early 
in the decomposition process leading to relatively good preservation in both cases after 
ten months. Though the shallow burial specimen was found to have been colonized by 
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dipterous larvae, they appeared to be at the same stage of decomposition, unlike 
observations made with burials of different depths in Knoxville. 
Temperature 
Overall, the specimen demonstrated having a somewhat insulating effect. The 
overall average temperatures for the surface specimen and its sterile equivalent were 
73.58 and 72.97 degrees Fahrenheit, respectively. For the first and second months of the 
study, the specimen was, on average, 107 and 103 percent higher than that of the sterile 
probe. For the next four months, as ambient temperatures increased with the coming of 
summer, the sterile probe recorded temperatures exceeding those of the specimen. For 
the remaining four months of the study, however, the two temperature loggers recorded 
similar temperatures, reflecting the loss of tissue on the part of the specimen. Further 
evidence of this can be seen by examining the achieved maximums, minimums, and 
ranges recorded for the study period. The average maximum recorded for the specimen 
was 93.44, while it was 104.91 degrees Fahrenheit for the sterile probe. The average 
minimum for the specimen was 57.35, while it was 50.63 degrees Fahrenheit for the 
sterile probe. The average range for the surface specimen was 36, while it was 54.27 for 
the sterile equivalent. Therefore, while the average temperatures were somewhat similar, 
the discrepancies between the maximums, minimums, and ranges convincingly indicate 
that the specimen served as an insulator. 
Temperature observations for the buried specimens versus their sterile equivalents 
revealed that the specimens were consistently warmer than their sterile equivalents. The 
shallow burial specimen showed an average temperature of 69.47 degrees while its sterile 
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equivalent showed 6.7.35 degrees. The average maximum temperatures were 69.6 and 
67.52 for the specimen and sterile probes, respectively. The average minimums were 
69.33 and 67.14 for the specimen and sterile probes, respectively. One inconsistency was 
the difference in the two ranges, 0.27 and 0.38 for the specimen and sterile probes, 
respectively. At no point did the sterile probe exceed the specimen's temperature. The 
deep burial specimen showed an average temperature of 69.04 degrees while its sterile 
equivalent showed 67.78 degrees. The average maximum temperatures were 69.15 and 
68.05 for the specimen and sterile probes, respectively. The average minimums were 
68.95 and 67.54 for the specimen and sterile probes, respectively. Again, the only 
inconsistency was the difference in the two ranges, 0.21 and 0.51 for the specimen and 
sterile probes, respectively. As with the shallow burial, sterile temperatures never 
exceeded that of the specimen. 
There were very few significant differences between the temperatures of the two 
buried specimens. On exception revealed the insulating effect afforded by the soil. For 
the first four months temperatures experienced by the shallow specimen were exceeded 
by the deep specimen. Beginning in April, the shallow burial temperature exceeded that 
of the deep burial and continued to do so until the conclusion of the study. Ranges were 
greater for the shallow burial, as well. The shallow burial would have been more 
susceptible to surface temperature fluctuations while, at a depth of one meter, the deep 
burial specimen would have been more insulated from the surface temperature extremes 
and fluctuations. 
The weather station at the site is designed to record ambient air temperature. 
Differences between air temperatures and those experienced at the soil surface are 
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significant. First, the overall average temperature for the surface was 72.97 degrees 
while it was 68.73 for the station. The average maximum temperature was 104.91 for the 
surface while it was 79.78 for the station. The average minimum temperature was 50.63 
degrees for the surface and 56.21 degrees for the station. The ranges differed 
significantly as well. The average range for the surface temperatures was 54.27 whereas 
for the station it was 23.57. 
A cursory examination of the differences between the temperatures experienced at 
the site and those seen at McCarran International, a common weather station used by the 
National Oceanic and Atmospheric Administration for the reporting of weather data 
experienced in Las Vegas, reveals very few differences. The overall average temperature 
for the site was 68.73 degrees whereas it was 70.95 for McCarran International. Average 
maximums differed by only 1.63 degrees. Average minimum temperatures differed by 
slightly more, 3.76 degrees. In both cases maximum and minimum temperatures were 
higher at the site. McCarran International experienced a slightly larger range, 23.57, as 
opposed to the site which experienced an average range of 21.44. Overall, the site 
experienced 103.22% higher average temperatures. 
The temperatures experienced over the course of the study were 2.33% warmer 
than normal temperatures for Las Vegas. December, January, and May were slightly 
cooler (between 1% and 3.3%) than normal while the remaining months were between 
1% and 5% warmer. 
The normal overall average temperature for Las Vegas during the study months is 
69.33 degrees Fahrenheit. This is 16.89% higher than what is experienced by Knoxville, 
TN. The greatest differences between the two averages fall during the winter months of 
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January and February when the average temperatures are 24.96% and 24.6% higher in 
Las Vegas. 
Precipitation 
Total rainfall at the site amounted to approximately one inch over the course of 
the study with the greatest amount of precipitation falling in January. McCarran 
International Airport received slightly more with 1.08 inches over the same time period. 
This is considerably less than the normal 3.94 inches of rainfall for the given period of 
time. Knoxville normally receives 41.58 inches of rainfall for the same months. 
Humidity 
The site experienced, on average, higher morning and afternoon humidity levels 
than McCarran International Airport. Morning humidity levels at the site were 7.96% 
higher while afternoon levels were 19.7% higher. 
Humidity levels experienced by Las Vegas were lower than what are normally 
experienced. Normal morning humidity levels are 21.5% higher than what was recorded 
during the study while afternoon humidity levels are normally 29.75% higher. 
Average morning humidity levels for Knoxville, TN are normally 2.2 times what 
they are in Las Vegas for the given time period while the average afternoon humidity 
levels are 2.88 times higher. The greatest difference between the two comes in the 
months of May, June, and July when afternoon humidity levels for Knoxville are between 
4 and 5.3 times higher. 
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Soil Analysis 
Moisture Levels 
Not surprisingly, the moisture content of the surface placement was significantly 
lower than that of either the shallow or deep placements, being almost four times higher 
for the shallow placement and slightly more than seven times higher for the deep 
placement. The data present a picture of decreasing moisture levels as the depth 
decreases. The soil beneath the specimen showed a moisture content of approximately 
one and a half times that of the sterile equivalent. Soil samples from the two buried 
specimens showed a great deal of similarity with a difference of only 1.8%. 
pH Levels 
All soil samples revealed pH levels of approximately 8, roughly akin to the 
alkalinity of seawater. At the close of the study, however, each of the soil samples from 
the specimen placements showed more alkaline levels. The surface placement showed a 
2% higher alkalinity while the shallow and deep placements showed 5.1% and 10.3% 
higher alkalinity, respectively. The data demonstrate a small trend of increasing 
alkalinity with greater depth while the sterile soil samples themselves showed a relatively 
even distribution. 
Electroconductivity 
Electroconductivity, or the measure of a given object's ability to conduct 
electrical current, was used as a means for measuring salinity. Electroconductivity, or 
EC, meters are typically used in agriculture for measuring soil salinity. In general, as EC 
increases, so does the salinity. Results from the soil samples demonstrated increasing 
salinity with increasing depth with the EC at 50cm and 100cm being 4.4 and 13.7 times 
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as high as the soil surface. The decomposition process had a positive effect on the 
surface with the EC for soil beneath the specimen 3.34 times as high as the sterile. The 
buried specimens appear to have had the opposite effect on the soil surrounding them, as 
in both cases the EC decreased by a factor of 0.72 and 0.62 respectively. 
Fauna 
As indicated in the results, at no point were any necrophagic animals observed in 
the project area. Fauna was restricted to a total of three individuals: two American 
Kestrels and one Say's Phoebe. Of the former, only one member was observed near the 
specimens. This individual, a small raptor common to the region, was viewed hunting, 
though never seen successfully catching anything. It is most likely that the bird was 
hunting the smaller rabbits or mice commonly seen in the research facility. The Say's 
Phoebe, on the other hand, is a common flycatcher, and likely used the specimen as a 
successful resource during the two large pupation events. Only after a large pupation 
event was this individual seen and, shortly after its appearance, the population of flies 
significantly dropped. The presence of the flycatcher likely disturbed the extent and rate 
of decomposition as the consumed flies were necrophagic. 
Entomology 
Early in the study temperatures were nearly prohibitive for insect development. 
Later, during the spring months, humidity levels were still relatively high and 
temperatures relatively low, allowing for faster development. Considering the effect of 
temperature upon gut motility and the overall lifecycle of insects, it is no surprise that the 
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first generation of Dipteran larvae took approximately eighty-five days to reach 
adulthood while the second took approximately thirty days. Low overall humidity levels 
would have served as a restraining influence as well. Additionally, burial did not exclude 
insect colonization of the shallow burial specimen, though the number of individuals was 
low compared with the surface specimen. 
Figure 4 provides a general account of the succession of significant insects upon 
the surface remains. This succession is generally consistent with entomological studies 
using larger mammals including humans. Throughout the decomposition process, the 
most numerically superior of either orders was the Dipterans. Flies dominated early 
decomposition and were the sole insects observed during the 'Fresh' stage. During the 
'Marbled' stage they remained the sole insects for the early portion of the stage and then 
were joined by the Clerids, Histerids, and Dermestids. The 'Decay' stage saw the 
greatest diversity of insects with individuals from all groups observed at some point or 
another. The surface specimen entered this stage approximately March 22 with the 
sagging of the abdomen. The appearance of a Say's Phoebe, was noted at this time as 
well and accompanied an extreme decrease in the overall population of flies. A second 
generation of flies completed their pupation on approximately April 5. This second 
generation was very similar to the first in terms of its composition and population size. 
Shortly after this pupation event, the flycatcher returned and, once again, decimated their 
population. Finally, the 'Dry' stage exhibited a more limited number of individuals and 
types of insects with only the Dermestids and harvester ants being present. 
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Figure 4 Succession of Significant Insects on the Surface Specimen 
i Family | Fresh Marbled j Decay I Dry 
Calliphoridae • — t ^ . . . . . . . . . . ^Ban^n ^ ^^^^a——• • 
Sarcophagidae • * • • • • » • • • • » # • • • ' •• 
Cleridae • >. mmmmmmmmmmmmmmmmmm 
Histeridae •• • ^ • • • • • • • . • . • t . . . 
Formiciae — • — — 
Dermestidae ^^m-mm-m* • • • • • ) • • • — 
It is important to note that the site is in relatively close proximity to suburban 
developments. In addition, insects now common to the region may not have been present 
prior to the advent of global travel and trade, possibly leading to different decomposition 
rate and characteristics in the past. 
Insects commonly observed throughout the decomposition process included 
members of three orders and five families. The first order, Diptera, included members of 
two separate families. These consisted of Calliphoridae and Sarcophagidae. The first, 
Calliphoridae, included two genera, Calliphora and Phoenicia. These are commonly 
known as Bluebottle and Greenbottle flies. The second, Sarcphagidae, consisted of a 
single genus, Sarcophaga. These are commonly known as Red-tailed Flesh flies. These 
belong to the necrophagic class of insects on a carcass. The second order, Coleoptera, 
was chiefly represented by members of the Cleridae, Histeridae, and Dermestidae 
families. The members of the Cleridae family, or ham beetles, are predatory on the other 
insects found on a decomposing carcass. Members of the Histeridae family are 
commonly known as either Hister or Clown beetles and, like the ham beetles, are 
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predatory upon the other insects found on a carcass. The remaining Coleopteran was 
Dermestidae and was represented by members of the Dermestes genus. These beetles are 
necrophagic and feed primarily upon the dried tissues of a corpse. A single 
representative of a fourth family, Trogidae, was discovered during the second excavation 
of the shallow burial. These feed chiefly upon the dried remains of corpses. This 
individual was not included in the previous succession chart as no other individuals were 
observed over the course of the study. The final order observed, Hymenoptera, was 
represented by members of the Fomicidae family. They were successfully identified as 
Pogonomyrmex californicus, or Harvester ants. These are well known for the 
asymmetrical cone surrounding the entrances to their nests. These are general 
scavengers. 
Rodriguez and Bass's (1983) observations from decomposition studies in 
Knoxville, TN demonstrates a very similar succession pattern. The only exception to the 
resemblance is the arrival of members of the Cleridae family upon the specimen from this 
study during the 'Marbled' stage whereas in the Knoxville study, these did not arrive 
until well into the advanced decay stage. 
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CHAPTER VI 
CONCLUSIONS AND RECOMMENDATIONS 
The primary purpose of this study was to establish the characterization of 
decomposition rates and processes in an arid environment. The study encompassed 
approximately ten months, beginning on December 1, 2007 and ending on October 1, 
2008. The study spanned the coldest, most humid, and hottest, most arid, months. 
Variables observed over the course of the study included temperature, precipitation, 
insect activity, humidity, pH levels, fauna, and other soil characteristics. 
Each of the major taphonomic factors has their own impact on the decomposition 
process and together work to reduce remains to dust. As each major climate possesses 
differing degrees of each of these variables, in the absence of empiric studies using actual 
specimens, judgments made regarding postmortem intervals and characterizations of the 
decomposition process are largely flawed. This study sought to characterize and to an 
extent quantify the decomposition process in an arid climate. The intent is for this 
information to be used in contemporary medico-legal contexts, in the study of mortuary 
and burial practices in archaeological contexts, and as a means for increasing our shared 
knowledge regarding the processes of decomposition. 
This study began by presenting two general research questions. The first, a 
comparative question, asked how decomposition in an arid environment such as Las 
Vegas compares with temperate climates such as Knoxville, TN. The second addresses 
83 
the characteristics of decomposition in arid climate. Both were addressed over the course 
of the study and through four specific predictions or hypotheses. 
The first specific hypothesis presented within this report suggested that remains 
will exhibit an accelerated rate of desiccation compared with remains in temperate 
environments. All three specimens became desiccated or partially mummified over the 
course of the study and reached a significantly different end than what is seen in 
temperate environments. Secondly, the prediction was made that the surface remains 
would be become desiccated sooner than the buried remains. While this is strictly true, a 
much greater amount of tissue was lost by the surface specimen, leading to an earlier 
mummification but with less overall mass. Carrion insect populations were quantifiably 
smaller overall than what is seen in temperate environments, confirming the third specific 
prediction. The fourth prediction however, was refuted, as there were quantifiably many-
more Dipteran individuals than Coleopteran individuals. There were, however, more 
species of Coleoptera. 
It appears that the most influential variable in arid climates is the lack of moisture. 
With temperatures rarely reaching freezing, decomposition is allowed to continue 
throughout the winter months. In arid environments, therefore, desiccation or natural 
mummification is the most likely outcome. Remains from arid climates will continue 
along the path toward either decomposition or desiccation despite the lower temperatures 
in the winter months. Decomposition rates are greatly accelerated during the summer 
months in temperate environments and greatly extended during early spring, late fall, and 
winter. It appears that the greatest controlling factor in temperate climates, therefore, is 
temperature. The primary difference between the temperate environment of Knoxville, 
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TN and the arid climate of Las Vegas, NV stems from the great difference in humidity 
and precipitation levels. In an arid climate such as Las Vegas, however, it appears that 
the controlling variable is aridity, or a lack of humidity. A lack of moisture and high 
temperatures in the summer work to make carcasses uninhabitable to all but the hide 
beetles. In the winter, as was seen in this study, decomposition continued to occur due to 
comparatively higher temperatures but at a very slow rate until temperatures rose in mid-
spring. The specimens quickly mummified once this occurred. 
The soil surface over the buried specimens was still denuded of plant life at the 
conclusion of the study. Given the length of time required for flora to recover in arid 
environments, it is likely that clandestine graves will remain more obvious for long 
periods of time. This would, of course, be useful in the location of these graves. 
A difficulty with estimations of an approximate postmortem interval in 
contemporary medico-legal contexts is foreseen. The period of relative stasis observed 
for the first two months of the study may make postmortem interval estimation more 
difficult, though other methods of postmortem interval estimation may be used depending 
on the context. In environments with greater humidity and/or temperatures stages of 
decomposition are reached earlier and would therefore serve to provide a more accurate 
postmortem interval. 
Limitations to this study include the use of pigs as specimens instead of human 
subjects. Many comparable studies have used pigs as well and they are widely 
considered to be acceptable analogues. Further, animals were excluded from the study 
with the use of a cage for the surface specimen and wire mesh for the buried specimens. 
Observations suggest that this was not necessarily needed, however, as no animals, other 
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than those feeding upon the insects, were observed. Additionally, the study's findings are 
restricted to the first ten months of decomposition and therefore cannot answer questions 
regarding rates and processes after this point. Suggested future research would address a 
comprehensive and statistical analysis of the entomology of carrion in an arid climate, the 
use of human subjects, and a study examining the appropriateness of using pigs as 
analogues for humans in decomposition studies. 
Complications for this study include the abnormally low rainfall and humidity. 
As can be seen in the results and discussion chapters, both were below the norm for the 
area. In light of the relatively low precipitation and humidity for the region, however, it 
is unlikely that the lower precipitation and humidity levels produced an abnormal rate of 
decomposition, particularly for the buried specimens. 
Accurate taphonomic models for different climates are required for determining 
accurate postmortem intervals within those climates. Understanding arid climate 
taphonomy may unfortunately become more necessary than it has been in the past. The 
current wars in Iraq and Afghanistan and looming tensions with Iran may require a better 
understanding of decomposition in those climates for use in accumulating evidence in 
cases of mass murder and genocide. As the population of the United States continues to 
grow, cities in the arid southwest will continue to grow, leading to the increased 
likelihood of the discovery of contemporary and prehistoric human remains. 
Investigations into the death of victims of the climate in the case of Mexican citizens 
attempting to cross the Mexican-American border will continue. Further, an 
understanding the process of decomposition informs judgments made regarding mortuary 
practices. An understanding of decomposition within arid climates may enable 
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archaeologists to make better conclusions concerning past methods of intentional 
mummification in those regions. To paraphrase Mann, Bass and Meadows (1990), 
variability in decomposition is the rule. Actualistic studies in taphonomy, such as this 
one, shed light on this variability and establish new rules. 
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APPENDIX I 
PHOTOGRAPHS 
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Photograph 3.1: Detail of project site looking SSW 
Photograph 4.1: Surface Specimen Say's Phoebe hunting the fly population March 22 
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Photograph 4.2: American Kestrel hunting on March 30, 2008 
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Photograph 4.3: First observed fly larvae December 13, 2007 
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Photograph 4.4: Massed feeding behavior within the mouth seen on December 24 
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Photograph 4.5: Surface Specimen first Dipteran generation feeding February 28, 2008 
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Photograph 4.6: Surface Specimen Dec. 1 
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Photograph 4.7: Surface Specimen Dec.3 
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Photograph 4.8: Surface Specimen Abdominal discoloration January 27 
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Photograph 4.9; Surface Specimen Abdominal discoloration February 3 
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Photograph 4.10: Surface specimen exposed internal organ February 16 
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Photograph 4.11: Surface Specimen Significant marbling of abdominal region February 
25 
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Photograph 4.12: Surface specimen abdominal skin slippage March 13 
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Photograph 4.13: Surface Specimen Abdominal collapse 
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Photograph 4.14: Surface specimen desiccated April 27 
Photograph 4.15: Surface specimen thorough desiccation May 20 
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Photograph 4.16: Surface specimen at the conclusion of the study October 1 
Photograph 4.17: Surface specimen hind end October 1 
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Photograph 4.18: Surface specimen exposed and cleaned ribs 
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Photograph 4.19: Shallow burial specimen January 14 
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Photograph 4.20: Deep burial specimen January 14 
Photograph 4.21: Shallow Burial Specimen October 1 
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Photograph 4.22: Deep Burial Specimen October 1 
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APPENDIX II 
DAILY OBSERVED WEATHER DATA 
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DAILY TEMPERATURE PROBE DATA FOR ALL SPECIMENS 
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TEMPERATURE LOGGER ONE 
SURFACE SPECIMEN 
103 
Date 
1/14/2008 
1/15/2008 
1/16/2008 
1/17/2008 
1/18/2008 
1/19/2008 
1/20/2008 
1/21/2008 
1/22/2008 
1/23/2008 
1/24/2008 
1/25/2008 
1/26/2008 
1/27/2008 
1/28/2008 
1/29/2008 
1/30/2008 
1/31/2008 
2/1/2008 
2/2/2008 
2/3/2008 
2/4/2008 
2/5/2008 
2/6/2008 
2/7/2008 
2/8/2008 
2/9/2008 
2/10/2008 
2/11/2008 
2/12/2008 
2/13/2008 
2/14/2008 
2/15/2008 
2/16/2008 
2/17/2008 
2/18/2008 
2/19/2008 
2/20/2008 
2/21/2008 
2/22/2008 
2/23/2008 
2/24/2008 
2/25/2008 
2/26/2008 
Temp 
Avg 
46.88 
44.98 
41.75 
34.79 
40.19 
40.00 
39.61 
45.30 
46.05 
45.28 
47.17 
46.68 
44.76 
46.42 
46.55 
39.52 
39.58 
38.10 
40.17 
43.23 
46.12 
42.99 
40.92 
39.79 
42.63 
46.75 
50.05 
52.81 
54.03 
57.88 
54.84 
46.85 
46.41 
48.28 
50.45 
50.25 
52.30 
54.91 
51.01 
53.95 
49.95 
55.48 
55.53 
58.25 
Temp 
Max 
56.10 
53.50 
47.00 
39.90 
50.20 
50.10 
49.10 
54.10 
54.90 
54.70 
53.60 
53.10 
54.50 
48.30 
52.10 
46.00 
48.10 
47.00 
50.00 
51.90 
53.40 
50.20 
50.30 
50.90 
54.10 
59.30 
62.50 
63.70 
65.70 
68.50 
63.20 
54.20 
57.80 
60.60 
63.80 
59.30 
61.30 
57.60 
60.10 
59.10 
58.00 
65.30 
67.60 
70.30 
Temp 
Min 
40.40 
38.60 
37.40 
31.50 
33.60 
32.70 
31.80 
39.40 
40.10 
39.50 
43.40 
41.80 
37.30 
45.00 
43.30 
33.70 
33.40 
32.40 
33.10 
36.40 
43.00 
38.50 
34.90 
32.40 
34.80 
38.30 
41.00 
44.60 
45.60 
50.70 
47.30 
42.80 
39.40 
39.20 
41.30 
42.50 
45.10 
51.60 
43.30 
50.30 
43.10 
49.80 
47.90 
51.00 
Date 
12/1/2007 
12/2/2007 
12/3/2007 
12/4/2007 
12/5/2007 
12/6/2007 
12/7/2007 
12/8/2007 
12/9/2007 
12/10/2007 
12/11/2007 
12/12/2007 
12/13/2007 
12/14/2007 
12/15/2007 
12/16/2007 
12/17/2007 
12/18/2007 
12/19/2007 
12/20/2007 
12/21/2007 
12/22/2007 
12/23/2007 
12/24/2007 
12/25/2007 
12/26/2007 
12/27/2007 
12/28/2007 
12/29/2007 
12/30/2007 
12/31/2007 
1/1/2008 
1/2/2008 
1/3/2008 
1/4/2008 
1/5/2008 
1/6/2008 
1/7/2008 
1/8/2008 
1/9/2008 
1/10/2008 
1/11/2008 
1/12/2008 
1/13/2008 
Temp 
Avg 
64.75 
45.63 
43.25 
46.40 
50.95 
49.71 
56.25 
47.11 
41.75 
45.07 
43.17 
38.82 
38.74 
38.10 
37.06 
37.70 
38.88 
43.06 
49.16 
46.40 
43.05 
38.03 
37.28 
42.08 
43.27 
35.93 
37.91 
35.39 
37.45 
37.54 
38.93 
38.08 
39.09 
42.93 
48.86 
50.10 
48.12 
46.98 
41.70 
43.81 
44.67 
45.86 
43.65 
49.82 
Temp 
Max 
76.70 
52.90 
52.60 
55.80 
59.90 
52.90 
62.00 
53.90 
48.50 
50.40 
48.50 
44.80 
44.50 
46.20 
44.60 
45.90 
45.60 
48.90 
55.20 
53.90 
47.00 
45.70 
46.20 
51.30 
47.40 
41.90 
43.40 
43.40 
45.50 
46.50 
47.40 
45.60 
45.70 
50.80 
53.20 
52.50 
54.10 
51.70 
45.00 
51.00 
54.30 
54.80 
50.50 
57.70 
Temp 
Min 
55.00 
40.50 
36.50 
39.30 
44.50 
45.30 
53.10 
42.20 
35.60 
41.70 
39.40 
33.30 
35.00 
32.20 
32.50 
31.30 
32.90 
37.60 
46.10 
40.20 
39.70 
32.40 
30.50 
35.60 
38.60 
30.80 
34.00 
29.90 
32.60 
31.00 
33.30 
32.60 
33.90 
36.30 
45.00 
47.60 
44.90 
43.60 
36.90 
38.30 
38.00 
39.30 
37.30 
45.20 
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Date 
2/27/2008 
2/28/2008 
2/29/2008 
3/1/2008 
3/2/2008 
3/3/2008 
3/4/2008 
3/5/2008 
3/6/2008 
3/7/2008 
3/8/2008 
3/9/2008 
3/10/2008 
3/11/2008 
3/12/2008 
3/13/2008 
3/14/2008 
3/15/2008 
3/16/2008 
3/17/2008 
3/18/2008 
3/19/2008 
3/20/2008 
3/21/2008 
3/22/2008 
3/23/2008 
3/24/2008 
3/25/2008 
3/26/2008 
3/27/2008 
3/28/2008 
3/29/2008 
3/30/2008 
3/31/2008 
4/1/2008 
4/2/2008 
4/3/2008 
4/4/2008 
4/5/2008 
4/6/2008 
4/7/2008 
4/8/2008 
4/9/2008 
4/10/2008 
Temp 
Avg 
58.37 
59.83 
61.92 
62.26 
58.19 
53.26 
53.67 
54.92 
51.59 
54.01 
58.44 
60.28 
60.42 
63.30 
64.66 
67.61 
66.33 
59.45 
55.24 
54.90 
61.94 
65.44 
66.51 
68.27 
69.88 
67.31 
67.65 
69.19 
72.50 
73.47 
73.97 
77.02 
72.89 
72.26 
74.98 
75.11 
74.23 
74.42 
79.40 
81.61 
83.17 
77.69 
82.64 
78.70 
Temp 
Max 
71.50 
71.00 
74.90 
73.70 
65.30 
65.00 
67.70 
61.90 
64.20 
67.70 
69.10 
71.30 
75.20 
77.70 
78.00 
83.10 
76.10 
70.00 
62.80 
68.00 
80.90 
81.70 
81.30 
87.80 
85.60 
86.80 
88.50 
87.80 
94.30 
88.90 
96.50 
99.80 
80.40 
97.10 
98.80 
92.30 
93.20 
99.10 
98.70 
108.50 
103.90 
104.20 
97.50 
100.70 
Temp 
Min 
49.30 
51.40 
53.40 
52.80 
52.60 
45.60 
44.40 
49.60 
43.30 
44.60 
50.60 
52.90 
50.50 
53.70 
55.50 
57.40 
58.70 
51.80 
48.90 
46.30 
50.40 
55.30 
56.80 
56.00 
60.20 
54.70 
53.90 
56.60 
58.90 
62.60 
59.20 
62.00 
65.80 
57.00 
58.50 
59.00 
60.30 
53.30 
63.50 
61.50 
68.60 
51.10 
70.30 
58.90 
Date 
4/11/2008 
4/12/2008 
4/13/2008 
4/14/2008 
4/15/2008 
4/16/2008 
4/17/2008 
4/18/2008 
4/19/2008 
4/20/2008 
4/21/2008 
4/22/2008 
4/23/2008 
4/24/2008 
4/25/2008 
4/26/2008 
4/27/2008 
4/28/2008 
4/29/2008 
4/30/2008 
5/1/2008 
5/2/2008 
5/3/2008 
5/4/2008 
5/5/2008 
5/6/2008 
5/7/2008 
5/8/2008 
5/9/2008 
5/10/2008 
5/11/2008 
5/12/2008 
5/13/2008 
5/14/2008 
5/15/2008 
5/16/2008 
5/17/2008 
5/18/2008 
5/19/2008 
5/20/2008 
5/21/2008 
5/22/2008 
5/23/2008 
5/24/2008 
Temp 
Avg 
78.76 
78.68 
81.13 
79.50 
73.22 
62.68 
68.22 
70.58 
71.69 
70.35 
72.11 
73.45 
77.98 
70.04 
72.65 
78.18 
76.49 
79.82 
83.30 
75.85 
65.13 
70.40 
75.73 
82.30 
81.17 
85.22 
83.01 
83.00 
83.46 
85.19 
85.78 
76.27 
75.06 
81,47 
85.89 
86.95 
92.58 
97.29 
100.37 
94.11 
76.53 
68.61 
66.45 
65.02 
Temp 
Max 
104.70 
106.50 
107.50 
106.40 
88.80 
77.70 
96.20 
91.30 
93.60 
96.80 
98.70 
98.70 
101.20 
87.90 
103.10 
101.40 
108.20 
111.20 
109.60 
100.50 
86.80 
102.10 
109.30 
109.80 
110.10 
115.40 
108.70 
109.80 
115.40 
113.10 
115.80 
92.40 
97.10 
110.30 
106.30 
106.10 
120.40 
127.40 
130.30 
117.00 
88.70 
86.80 
90.00 
89.60 
Temp 
Min 
57.20 
50.20 
54.60 
56.10 
60.00 
49.00 
40.20 
47.90 
48.90 
45.60 
48.70 
47.20 
59.50 
55.50 
44.60 
59.00 
49.00 
51.40 
62.60 
56.20 
47.30 
39.30 
49.70 
57.80 
53.60 
61.80 
61.80 
63.30 
53.70 
62.30 
57.60 
64.30 
57.40 
55.10 
68.10 
64.90 
66.10 
69.20 
72.80 
73.70 
63.10 
54.80 
54.40 
53.50 
05 
Date 
7/8/2008 
7/9/2008 
7/10/2008 
7/11/2008 
7/12/2008 
7/13/2008 
7/14/2008 
7/15/2008 
7/16/2008 
7/17/2008 
7/18/2008 
7/19/2008 
7/20/2008 
7/21/2008 
7/22/2008 
7/23/2008 
7/24/2008 
7/25/2008 
7/26/2008 
7/27/2008 
7/28/2008 
7/29/2008 
7/30/2008 
7/31/2008 
8/1/2008 
8/2/2008 
8/3/2008 
8/4/2008 
8/5/2008 
8/6/2008 
8/7/2008 
8/8/2008 
8/9/2008 
8/10/2008 
8/11/2008 
8/12/2008 
8/13/2008 
8/14/2008 
8/15/2008 
8/16/2008 
8/17/2008 
8/18/2008 
8/19/2008 
8/20/2008 
Temp 
Avg 
105.16 
106.48 
102.80 
96.50 
89.83 
95.85 
96.53' 
98.78 
98.64 
98.74 
102.38 
102.01 
92.83 
99.64 
99.27 
99.36 
98.53 
101.95 
96.80 
101.00 
101.15 
100.83 
99.42 
98.38 
99.84 
99.55 
101.58 
95.50 
95.08 
99.63 
94.65 
94.97 
97.63 
96.76 
98.73 
98.42 
98.95 
101.62 
101.03 
99.90 
99.03 
98.19 
93.78 
91.31 
Temp 
Max 
136.40 
135.10 
131.90 
115.40 
110.70 
125.90 
126.60 
127.80 
123.10 
131.50 
130.30 
126.60 
105.00 
123.60 
125.90 
128.50 
126.90 
129.60 
119.40 
125.90 
126.80 
125.40 
127.30 
127.60 
131.10 
127.40 
128.90 
120.20 
127.60 
128.20 
119.70 
117.70 
124.30 
125.70 
130.20 
129.40 
129.40 
131.90 
132.10 
127.80 
121.30 
123.30 
119.80 
120.50 
Temp 
Min 
78.30 
83.60 
79.40 
80.70 
77.80 
73.80 
77.10 
80.00 
79.80 
78.80 
78.00 
75.40 
81.90 
75.40 
74.80 
74.20 
70.00 
74.30 
85.90 
84.90 
76.20 
75.00 
75.60 
70.50 
71.00 
76.30 
77.10 
83.40 
76.00 
77.10 
74.70 
79.20 
78.50 
69.10 
72.00 
72.50 
72.70 
74.30 
77.10 
84.40 
80.80 
77.60 
73.00 
63.70 
Date 
5/25/2008 
5/26/2008 
5/27/2008 
5/28/2008 
5/29/2008 
5/30/2008 
5/31/2008 
6/1/2008 
6/2/2008 
6/3/2008 
6/4/2008 
6/5/2008 
6/6/2008 
6/7/2008 
6/8/2008 
6/9/2008 
6/10/2008 
6/11/2008 
6/12/2008 
6/13/2008 
6/14/2008 
6/15/2008 
6/16/2008 
6/17/2008 
6/18/2008 
6/19/2008 
6/20/2008 
6/21/2008 
6/22/2008 
6/23/2008 
6/24/2008 
6/25/2008 
6/26/2008 
6/27/2008 
6/28/2008 
6/29/2008 
6/30/2008 
7/1/2008 
7/2/2008 
7/3/2008 
7/4/2008 
7/5/2008 
7/6/2008 
7/7/2008 
Temp 
Avg 
72.26 
77.60 
79.51 
80.13 
81.14 
83.51 
86.70 
91.52 
93.36 
93.27 
81.10 
79.43 
87.14 
87.96 
87.35 
91.50 
94.05 
85.93 
89.30 
91.91 
95.70 
97.93 
98.23 
97.61 
94.32 
101.27 
100.16 
101.40 
104.41 
98.50 
96.99 
94.40 
94.79 
97.00 
99.59 
103.76 
103.57 
103.68 
101.28 
102.88 
100.95 
101.57 
101.43 
104.09 
Temp 
Max 
99.00 
100.40 
107.50 
105.10 
109.40 
113.90 
114.80 
117.40 
120.20 
121.70 
113.10 
109.50 
114.60 
118.40 
115.20 
120.80 
122.20 
114.00 
118.50 
120.10 
124.10 
127.60 
125.60 
123.80 
117.10 
130.20 
130.30 
132.50 
131.70 
127.60 
125.70 
123.00 
123.10 
126.10 
127.60 
133.30 
131.10 
131.90 
132.10 
132.30 
127.10 
127.80 
128.20 
132.30 
Temp 
Min 
54.20 
56.20 
50.70 
56.00 
53.80 
55.20 
57.20 
67.00 
65.40 
65.70 
63.00 
57.00 
56.90 
67.60 
67.10 
61.10 
66.40 
66.30 
63.30 
63.20 
65.40 
68.30 
69.50 
69.80 
71.50 
79.00 
74.10 
73.50 
82.60 
71.80 
67.90 
65.50 
66.70 
69.90 
71.60 
77.70 
79.10 
79.80 
73.80 
75.90 
75.10 
78.40 
77.30 
76.70 
106 
Date 
8/21/2008 
8/22/2008 
8/23/2008 
8/24/2008 
8/25/2008 
8/26/2008 
8/27/2008 
8/28/2008 
8/29/2008 
8/30/2008 
8/31/2008 
9/1/2008 
9/2/2008 
9/3/2008 
9/4/2008 
9/5/2008 
9/6/2008 
9/7/2008 
9/8/2008 
9/9/2008 
9/10/2008 
9/11/2008 
9/12/2008 
9/13/2008 
9/14/2008 
9/15/2008 
9/16/2008 
9/17/2008 
9/18/2008 
9/19/2008 
9/20/2008 
9/21/2008 
9/22/2008 
9/23/2008 
9/24/2008 
9/25/2008 
9/26/2008 
9/27/2008 
9/28/2008 
9/29/2008 
9/30/2008 
10/1/2008 
Temp 
Avg 
94.39 
94.29 
95.43 
96.78 
95.57 
92.21 
97.71 
99.29 
96.49 
87.43 
91.53 
85.16 
85.36 
88.94 
92.84 
93.94 
94.47 
94.12 
87.62 
89.04 
89.31 
87.17 
85.10 
85.98 
88.60 
89.72 
87.82 
84.83 
86.30 
86.41 
83.86 
81.63 
83.01 
82.50 
82.83 
85.99 
87.66 
90.45 
89.32 
87.69 
85.49 
72.30 
Temp 
Max 
121.70 
121.90 
122.40 
125.90 
130.20 
114.90 
126.80 
130.00 
126.20 
108.20 
115.50 
110.20 
116.90 
119.20 
122.40 
122.80 
125.90 
125.60 
120.40 
113.60 
113.50 
113.60 
114.50 
115.90 
119.20 
117.10 
114.40 
110.20 
111.90 
110.50 
108.20 
108.30 
109.30 
109.50 
110.70 
113.60 
113.60 
118.10 
114.30 
111.10 
111.10 
91.00 
Temp 
Min 
68.70 
66.00 
68.40 
72.90 
74.60 
74.50 
73.40 
72.10 
73.60 
73.20 
74.30 
66.40 
63.40 
64.10 
69.10 
73.50 
70.90 
70.60 
69.30 
69.50 
72.10 
67.70 
61.60 
62.30 
66.00 
67.10 
63.20 
63.80 
66.40 
68.60 
63.90 
60.20 
62.40 
61.50 
61.80 
65.90 
68.40 
72.80 
73.60 
69.60 
66.50 
65.60 
TEMPERATURE LOGGER TWO 
SURFACE STERILE 
108 
Date 
1/14/2008 
1/15/2008 
1/16/2008 
1/17/2008 
1/18/2008 
1/19/2008 
1/20/2008 
1/21/2008 
1/22/2008 
1/23/2008 
1/24/2008 
1/25/2008 
1/26/2008 
1/27/2008 
1/28/2008 
1/29/2008 
1/30/2008 
1/31/2008 
2/1/2008 
2/2/2008 
2/3/2008 
2/4/2008 
2/5/2008 
2/6/2008 
2/7/2008 
2/8/2008 
2/9/2008 
2/10/2008 
2/11/2008 
2/12/2008 
2/13/2008 
2/14/2008 
2/15/2008 
2/16/2008 
2/17/2008 
2/18/2008 
2/19/2008 
2/20/2008 
2/21/2008 
2/22/2008 
2/23/2008 
2/24/2008 
2/25/2008 
2/26/2008 
Temp 
Avg 
43.20 
42.94 
34.16 
32.83 
40.23 
39.26 
42.30 
47.32 
44.40 
45.55 
46.46 
46.54 
45.10 
45.37 
43.75 
36.67 
39.10 
37.84 
42.56 
43.20 
45.81 
42.65 
38.96 
40.51 
45.19 
49.56 
51.90 
53.81 
56.35 
58.06 
54.34 
43.35 
48.60 
47.79 
51.00 
49.80 
56.07 
51.36 
53.23 
51.25 
51.81 
55.60 
57.18 
60.69 
Temp 
Max 
70.10 
67.50 
53.80 
57.00 
61.70 
70.70 
66.80 
70.50 
71.80 
68.40 
63.20 
69.30 
69.60 
51.60 
56.40 
53.10 
58.20 
57.40 
65.00 
60.80 
63.30 
60.30 
59.50 
67.30 
72.90 
79.00 
79.80 
80.50 
79.60 
81.30 
71.30 
58.90 
67.50 
72.40 
78.70 
79.50 
77.60 
66.80 
75.70 
73.60 
72.90 
79.00 
84.60 
92.90 
Temp 
Min 
26.90 
30.20 
18.40 
13.80 
26.20 
23.00 
21.80 
30.80 
32.70 
33.50 
34.90 
31.50 
27.60 
42.30 
31.50 
25.80 
28.70 
23.10 
26.80 
29.30 
35.70 
33.70 
26.10 
25.40 
27.00 
29.70 
30.20 
37.90 
34.90 
43.40 
36.90 
36.30 
34.60 
27.80 
31.80 
33.90 
38.20 
39.70 
32.10 
39.90 
36.50 
43.00 
39.00 
45.50 
Date 
12/1/2007 
12/2/2007 
12/3/2007 
12/4/2007 
12/5/2007 
12/6/2007 
12/7/2007 
12/8/2007 
12/9/2007 
12/10/2007 
12/11/2007 
12/12/2007 
12/13/2007 
12/14/2007 
12/15/2007 
12/16/2007 
12/17/2007 
12/18/2007 
12/19/2007 
12/20/2007 
12/21/2007 
12/22/2007 
12/23/2007 
12/24/2007 
12/25/2007 
12/26/2007 
12/27/2007 
12/28/2007 
12/29/2007 
12/30/2007 
12/31/2007 
1/1/2008 
1/2/2008 
1/3/2008 
1/4/2008 
1/5/2008 
1/6/2008 
1/7/2008 
1/8/2008 
1/9/2008 
1/10/2008 
1/11/2008 
1/12/2008 
1/13/2008 
Temp 
Avg 
37.46 
39.79 
45.01 
46.35 
50.09 
49.78 
55.86 
41.65 
40.88 
43.73 
40.42 
36.46 
35.34 
35.24 
34.08 
35.98 
38.03 
46.02 
47.93 
45.88 
39.07 
35.35 
35.85 
43.24 
37.83 
35.63 
33.42 
33.63 
36.52 
34.87 
35.70 
35.51 
37.56 
44.53 
50.08 
47.04 
45.89 
45.18 
39.69 
42.66 
44.63 
43.05 
43.15 
47.63 
Temp 
Max 
43.10 
56.80 
68.80 
68.90 
75.90 
59.80 
72.70 
48.60 
54.70 
56.00 
54.50 
56.60 
48.70 
57.90 
58.70 
60.30 
61.30 
60.50 
71.50 
62.30 
52.30 
59.10 
58.90 
64.20 
55.10 
58.10 
50.90 
55.80 
60.40 
61.00 
60.10 
58.30 
56.80 
66.10 
60.60 
52.80 
58.60 
64.30 
51.70 
63.40 
71.50 
68.30 
64.10 
66.40 
Temp 
Min 
29.20 
28.60 
31.90 
31.70 
36.70 
38.20 
45.30 
32.70 
29.10 
36.70 
30.90 
24.10 
27.10 
22.60 
20.60 
24.40 
24.00 
32.30 
32.70 
31.30 
28.50 
21.30 
20.80 
28.30 
21.50 
18.90 
21.70 
18.90 
23.00 
21.40 
21.10 
23.80 
26.50 
28.60 
42.60 
37.50 
37.00 
33.00 
27.20 
31.60 
31.10 
29.40 
27.00 
32.60 
109 
Date 
4/11/2008 
4/12/2008 
4/13/2008 
4/14/2008 
4/15/2008 
4/16/2008 
4/17/2008 
4/18/2008 
4/19/2008 
4/20/2008 
4/21/2008 
4/22/2008 
4/23/2008 
4/24/2008 
4/25/2008 
4/26/2008 
4/27/2008 
4/28/2008 
4/29/2008 
4/30/2008 
5/1/2008 
5/2/2008 
5/3/2008 
5/4/2008 
5/5/2008 
5/6/2008 
5/7/2008 
5/8/2008 
5/9/2008 
5/10/2008 
5/11/2008 
5/12/2008 
5/13/2008 
5/14/2008 
5/15/2008 
5/16/2008 
5/17/2008 
5/18/2008 
5/19/2008 
5/20/2008 
5/21/2008 
5/22/2008 
5/23/2008 
5/24/2008 
Temp 
Avg 
70.43 
71.99 
77.40 
81.22 
75.86 
63.89 
67.69 
71.37 
72.64 
69.66 
70.13 
73.17 
77.50 
68.80 
73.35 
78.93 
75.43 
78.57 
82.45 
76.62 
64.33 
71.84 
76.61 
81.99 
80.15 
84.37 
82.11 
82.01 
84.55 
83.94 
84.30 
75.47 
75.13 
83.13 
86.71 
84.53 
91.58 
96.58 
98.60 
91.50 
78.53 
74.00 
64.43 
63.31 
Temp 
Max 
107.80 
114.50 
116.10 
122.40 
108.10 
91.30 
109.20 
110.20 
109.00 
109.30 
113.00 
110.10 
115.20 
98.70 
113.80 
112.70 
117.30 
115.90 
118.30 
107.60 
89.50 
113.40 
117.70 
123.10 
120.40 
127.80 
110.40 
120.00 
122.10 
124.30 
121.30 
96.60 
112.40 
117.80 
116.60 
111.10 
132.30 
139.40 
141.90 
130.20 
104.10 
105.70 
99.60 
95.00 
Temp 
Min 
42.80 
40.20 
47.60 
49.40 
54.20 
43.20 
35.90 
44.00 
42.40 
40.60 
42.90 
44.10 
55.10 
44.00 
39.20 
55.90 
44.80 
49.20 
60.20 
52.70 
44.60 
35.50 
46.70 
55.00 
50.40 
59.10 
60.30 
54.80 
50.20 
58.60 
52.90 
60.00 
53.80 
53.10 
62.40 
57.40 
62.10 
64.90 
67.60 
66.20 
56.20 
53.10 
49.50 
49.10 
Date 
2/27/2008 
2/28/2008 
2/29/2008 
3/1/2008 
3/2/2008 
3/3/2008 
3/4/2008 
3/5/2008 
3/6/2008 
3/7/2008 
3/8/2008 
3/9/2008 
3/10/2008 
3/11/2008 
3/12/2008 
3/13/2008 
3/14/2008 
3/15/2008 
3/16/2008 
3/17/2008 
3/18/2008 
3/19/2008 
3/20/2008 
3/21/2008 
3/22/2008 
3/23/2008 
3/24/2008 
3/25/2008 
3/26/2008 
3/27/2008 
3/28/2008 
3/29/2008 
3/30/2008 
3/31/2008 
4/1/2008 
4/2/2008 
4/3/2008 
4/4/2008 
4/5/2008 
4/6/2008 
4/7/2008 
4/8/2008 
4/9/2008 
4/10/2008 
Temp 
Avg 
61.46 
63.79 
64.21 
61.98 
55.84 
53.47 
54.82 
52.77 
53.30 
58.58 
62.55 
62.03 
63.31 
63.99 
65.98 
70.45 
63.58 
58.50 
52.38 
57.04 
62.58 
61.61 
67.88 
70.65 
68.98 
65.55 
67.95 
66.95 
73.61 
69.93 
69.24 
71.33 
63.15 
66.28 
65.96 
68.02 
69.94 
68.57 
72.15 
70.48 
69.28 
66.12 
65.55 
64.01 
Temp 
Max 
95.70 
101.40 
95.40 
87.30 
77.70 
88.80 
88.60 
76.10 
90.00 
93.50 
96.90 
95.80 
98.90 
101.90 
104.80 
107.50 
91.60 
97.50 
76.00 
84.90 
97.80 
89.60 
102.30 
107.60 
103.30 
102.30 
103.80 
101.80 
112.70 
107.40 
95.80 
106.90 
95.30 
104.90 
98.90 
100.30 
101.60 
99.00 
101.10 
110.20 
105.50 
104.70 
91.50 
96.00 
Temp 
Min 
40.40 
42.20 
44.20 
39.20 
38.90 
35.50 
32.60 
33.20 
31.00 
34.40 
39.40 
45.80 
40.80 
44.30 
44.60 
46.30 
40.40 
37.70 
40.30 
39.00 
38.40 
43.70 
46.50 
44.80 
43.70 
37.80 
40.60 
43.60 
43.70 
49.00 
43.30 
42.70 
42.40 
40.80 
38.40 
43.40 
46.70 
39.20 
53.40 
43.60 
48.30 
40.00 
46.40 
39.70 
10 
Date 
7/8/2008 
7/9/2008 
7/10/2008 
7/11/2008 
7/12/2008 
7/13/2008 
7/14/2008 
7/15/2008 
7/16/2008 
7/17/2008 
7/18/2008 
7/19/2008 
7/20/2008 
7/21/2008 
7/22/2008 
7/23/2008 
7/24/2008 
7/25/2008 
7/26/2008 
7/27/2008 
7/28/2008 
7/29/2008 
7/30/2008 
7/31/2008 
8/1/2008 
8/2/2008 
8/3/2008 
8/4/2008 
8/5/2008 
8/6/2008 
8/7/2008 
8/8/2008 
8/9/2008 
8/10/2008 
8/11/2008 
8/12/2008 
8/13/2008 
8/14/2008 
8/15/2008 
8/16/2008 
8/17/2008 
8/18/2008 
8/19/2008 
8/20/2008 
Temp 
Avg 
104.55 
104.88 
103.68 
97.13 
86.77 
97.54 
99.18 
99.53 
99.68 
101.33 
104.41 
102.84 
93.19 
100.18 
98.58 
99.54 
99.30 
103.94 
96.58 
102.09 
101.40 
99.34 
98.47 
98.01 
101.48 
99.60 
101.77 
95.46 
95.80 
101.30 
95.90 
97.87 
98.40 
97.45 
98.74 
97.35 
99.68 
102.95 
103.12 
101.06 
99.94 
97.41 
92.63 
92.60 
Temp 
Max 
144.90 
143.80 
139.80 
125.60 
117.80 
136.80 
135.10 
140.20 
142.60 
144.00 
141.90 
137.90 
112.90 
139.60 
138.80 
139.00 
139.40 
141.70 
123.60 
141.70 
135.10 
136.80 
136.80 
135.50 
137.90 
139.00 
137.60 
127.10 
133.70 
137.60 
136.80 
131.30 
135.80 
139.20 
142.40 
137.20 
140.40 
142.20 
142.40 
140.40 
135.10 
135.30 
132.10 
135.10 
Temp 
Min 
74.30 
75.30 
75.80 
74.10 
72.40 
70.50 
74.50 
77.40 
77.30 
76.00 
76.10 
72.40 
78.90 
72.70 
71.20 
70.40 
67.50 
71.40 
81.50 
82.70 
74.60 
73.10 
70.50 
67.80 
68.70 
73.40 
73.30 
80.80 
74.90 
75.10 
73.50 
77.30 
74.50 
66.50 
68.40 
70.50 
70.30 
72.00 
74.70 
82.60 
78.70 
73.30 
67.40 
61.60 
Date 
5/25/2008 
5/26/2008 
5/27/2008 
5/28/2008 
5/29/2008 
5/30/2008 
5/31/2008 
6/1/2008 
6/2/2008 
6/3/2008 
6/4/2008 
6/5/2008 
6/6/2008 
6/7/2008 
6/8/2008 
6/9/2008 
6/10/2008 
6/11/2008 
6/12/2008 
6/13/2008 
6/14/2008 
6/15/2008 
6/16/2008 
6/17/2008 
6/18/2008 
6/19/2008 
6/20/2008 
6/21/2008 
6/22/2008 
6/23/2008 
6/24/2008 
6/25/2008 
6/26/2008 
6/27/2008 
6/28/2008 
6/29/2008 
6/30/2008 
7/1/2008 
7/2/2008 
7/3/2008 
7/4/2008 
7/5/2008 
7/6/2008 
7/7/2008 
Temp 
Avg 
71.82 
77.33 
79.52 
78.63 
80.21 
85.01 
85.88 
90.65 
91.64 
90.98 
81.66 
81.13 
89.08 
90.56 
88.54 
90.65 
93.20 
87.25 
89.44 
93.30 
96.03 
98.30 
97.26 
94.88 
97.96 
101.68 
102.24 
101.47 
104.75 
96.24 
94.66 
93.80 
95.17 
98.48 
100.61 
104.43 
102.34 
101.41 
101.08 
102.94 
101.11 
100.62 
100.79 
102.80 
Temp 
Max 
104.50 
115.80 
118.30 
111.90 
118.70 
121.80 
123.80 
130.20 
129.60 
133.10 
123.10 
119.50 
124.80 
125.70 
125.90 
131.90 
134.10 
124.40 
126.40 
130.90 
133.50 
141.30 
135.10 
130.70 
132.30 
139.60 
142.40 
140.80 
143.50 
136.20 
138.80 
129.80 
133.30 
136.00 
140.20 
142.60 
140.40 
139.80 
140.20 
142.20 
138.80 
140.20 
137.90 
143.80 
Temp 
Min 
50.10 
53.50 
48.20 
52.30 
50.90 
52.80 
53.80 
63.20 
59.60 
61.50 
59.30 
54.20 
53.10 
64.60 
63.30 
58.30 
62.50 
61.50 
60.10 
59.40 
63.30 
62.00 
63.30 
65.10 
65.00 
73.70 
69.40 
70.90 
75.70 
65.40 
62.50 
61.10 
61.30 
63.30 
67.00 
74.30 
76.00 
73.80 
69.90 
72.50 
71.00 
75.10 
72.90 
72.60 
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Date 
8/21/2008 
8/22/2008 
8/23/2008 
8/24/2008 
8/25/2008 
8/26/2008 
8/27/2008 
8/28/2008 
8/29/2008 
8/30/2008 
8/31/2008 
9/1/2008 
9/2/2008 
9/3/2008 
9/4/2008 
9/5/2008 
9/6/2008 
9/7/2008 
9/8/2008 
9/9/2008 
9/10/2008 
9/11/2008 
9/12/2008 
9/13/2008 
9/14/2008 
9/15/2008 
9/16/2008 
9/17/2008 
9/18/2008 
9/19/2008 
9/20/2008 
9/21/2008 
9/22/2008 
9/23/2008 
9/24/2008 
9/25/2008 
9/26/2008 
9/27/2008 
9/28/2008 
9/29/2008 
9/30/2008 
10/1/2008 
Temp 
Avg 
95.68 
96.52 
96.71 
97.82 
96.43 
93.79 
99.81 
98.83 
97.80 
86.47 
92.53 
86.26 
85.84 
90.42 
93.66 
95.63 
94.83 
94.49 
88.27 
89.86 
90.97 
88.68 
86.97 
87.57 
89.46 
89.93 
88.19 
84.85 
87.25 
88.03 
84.18 
82.17 
83.35 
82.54 
84.15 
87.80 
89.37 
91.94 
89.91 
87.93 
83.45 
71.28 
Temp 
Max 
133.50 
134.70 
135.50 
136.80 
143.10 
127.50 
138.80 
136.60 
139.40 
112.00 
124.60 
122.10 
127.10 
131.30 
135.50 
137.60 
136.60 
134.70 
132.30 
128.90 
127.80 
128.30 
124.60 
129.40 
129.10 
129.20 
126.80 
124.40 
123.00 
122.10 
119.00 
117.20 
122.70 
121.90 
122.80 
127.80 
126.60 
130.70 
120.30 
122.40 
111.90 
90.50 
Temp 
Min 
66.80 
65.00 
67.20 
70.90 
72.70 
72.70 
70.80 
69.40 
71.10 
70.70 
71.30 
63.10 
57.80 
62.00 
65.90 
68.10 
65.40 
67.10 
66.40 
67.20 
68.40 
63.20 
58.80 
60.00 
62.60 
64.60 
61.20 
61.80 
64.10 
66.90 
61.40 
57.40 
58.50 
58.70 
59.30 
63.80 
65.90 
70.50 
70.70 
66.60 
65.10 
65.70 
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TEMPERATURE LOGGER THREE 
PIT 1 (50CM) SPECIMEN 
Date 
12/1/2007 
12/2/2007 
12/3/2007 
12/4/2007 
12/5/2007 
12/6/2007 
12/7/2007 
12/8/2007 
12/9/2007 
12/10/2007 
12/11/2007 
12/12/2007 
12/13/2007 
12/14/2007 
12/15/2007 
12/16/2007 
12/17/2007 
12/18/2007 
12/19/2007 
12/20/2007 
12/21/2007 
12/22/2007 
12/23/2007 
12/24/2007 
12/25/2007 
12/26/2007 
12/27/2007 
12/28/2007 
12/29/2007 
12/30/2007 
12/31/2007 
1/1/2008 
1/2/2008 
1/3/2008 
1/4/2008 
1/5/2008 
1/6/2008 
1/7/2008 
1/8/2008 
1/9/2008 
1/10/2008 
1/11/2008 
1/12/2008 
1/13/2008 
Temp 
Avg 
60.55 
60.35 
58.82 
58.37 
58.20 
58.27 
58.49 
58.78 
59.12 
59.13. 
58.96 
58.75 
58.52 
58.18 
57.78 
57.35 
56.98 
56.71 
56.56 
56.64 
56.84 
57.04 
57.04 
56.83 
56.60 
56.51 
56.42 
56.28 
56.04 
55.73 
55.46 
55.22 
55.02 
54.83 
54.70 
54.83 
55.14 
55.44 
55.66 
55.75 
55.70 
55.65 
55.64 
55.60 
Temp 
Max 
61.90 
61.70 
59.30 
58.50 
58.20 
58.40 
58.60 
59.00 
59.20 
59.20 
59.10 
58.80 
58.70 
58.30 
58.00 
57.50 
57.10 
56.90 
56.60 
56.70 
57.00 
57.10 
57.10 
56.90 
56.70 
56.60 
56.50 
56.30 
56.20 
55.80 
55.60 
55.30 
55.10 
54.90 
54.80 
55.00 
55.30 
55.60 
55.80 
55.80 
55.70 
55.70 
55.70 
55.60 
Temp 
Min 
55.50 
59.40 
58.50 
58.30 
58.20 
58.20 
58.40 
58.60 
59.00 
59.10 
58.80 
58.70 
58.30 
58.00 
57.60 
57.20 
56.80 
56.60 
56.50 
56.50 
56.70 
56.90 
56.90 
56.70 
56.50 
56.50 
56.30 
56.20 
55.90 
55.60 
55.30 
55.10 
54.90 
54.70 
54.70 
54.70 
55.00 
55.30 
55.60 
55.70 
55.70 
55.60 
55.60 
55.60 
Date 
1/14/2008 
1/15/2008 
1/16/2008 
1/17/2008 
1/18/2008 
1/19/2008 
1/20/2008 
1/21/2008 
1/22/2008 
1/23/2008 
1/24/2008 
1/25/2008 
1/26/2008 
1/27/2008 
1/28/2008 
1/29/2008 
1/30/2008 
1/31/2008 
2/1/2008 
2/2/2008 
2/3/2008 
2/4/2008 
2/5/2008 
2/6/2008 
2/7/2008 
2/8/2008 
2/9/2008 
2/10/2008 
2/11/2008 
2/12/2008 
2/13/2008 
2/14/2008 
2/15/2008 
2/16/2008 
2/17/2008 
2/18/2008 
2/19/2008 
2/20/2008 
2/21/2008 
2/22/2008 
2/23/2008 
2/24/2008 
2/25/2008 
2/26/2008 
Temp 
Avg 
55.58 
55.73 
55.97 
55.80 
55.33 
54.78 
54.40 
54.03 
53.90 
53.91 
53.95 
54.04 
54.18 
54.31 
54.42 
54.50 
54.28 
53.85 
53.43 
53.09 
52.99 
53.05 
53.13 
53.10 
52.95 
52.90 
52.98 
53.25 
53.72 
54.25 
54.84 
55.36 
55.61 
55.55 
55.44 
55.40 
55.46 
55.57 
55.86 
56.10 
56.32 
56.50 
56.64 
56.87 
Temp 
Max 
55.60 
55.90 
56.00 
55.90 
55.60 
55.00 
54.60 
54.20 
53.90 
54.00 
54.00 
54.10 
54.30 
54.40 
54.50 
54.50 
54.40 
54.00 
53.60 
53.30 
53.00 
53.10 
53.20 
53.20 
53.00 
52.90 
53.10 
53.40 
54.00 
54.50 
55.10 
55.50 
55.70 
55.60 
55.50 
55.40 
55.50 
55.70 
56.00 
56.20 
56.50 
56.60 
56.80 
57.00 
Temp 
Min 
55.50 
55.50 
55.90 
55.60 
55.00 
54.60 
54.30 
53.80 
53.90 
53.90 
53.90 
54.00 
54.10 
54.30 
54.40 
54.50 
54.10 
53.60 
53.30 
53.00 
52.90 
53.00 
53.10 
53.00 
52.90 
52.80 
52.90 
53.10 
53.40 
54.00 
54.60 
55.10 
55.60 
55.50 
• 55.40 
55.40 
55.40 
55.50 
55.70 
56.00 
56.20 
56.40 
56.60 
56.80 
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Date 
4/11/2008 
4/12/2008 
4/13/2008 
4/14/2008 
4/15/2008 
4/16/2008 
4/17/2008 
4/18/2008 
4/19/2008 
4/20/2008 
4/21/2008 
4/22/2008 
4/23/2008 
4/24/2008 
4/25/2008 
4/26/2008 
4/27/2008 
4/28/2008 
4/29/2008 
4/30/2008 
5/1/2008 
5/2/2008 
5/3/2008 
5/4/2008 
5/5/2008 
5/6/2008 
5/7/2008 
5/8/2008 
5/9/2008 
5/10/2008 
5/11/2008 
5/12/2008 
5/13/2008 
5/14/2008 
5/15/2008 
5/16/2008 
5/17/2008 
5/18/2008 
5/19/2008 
5/20/2008 
5/21/2008 
5/22/2008 
5/23/2008 
5/24/2008 
Temp 
Avg 
64.39 
64.35 
64.43 
64.69 
65.14 
65.73 
66.01 
65.94 
65.82 
65.84 
65.93 
65.96 
66.01 
66.28 
66.47 
66.52 
66.71 
66.94 
67.20 
67.59 
67.95 
68.01 
67.83 
67.68 
67.83 
68.14 
68.60 
69.06 
69.49 
69.79 
70.12 
70.43 
70.68 
70.67 
70.63 
70.87 
71.25 
71.66 
72.26 
73.03 
73.77 
74.10 
73.94 
73.42 
Temp 
Max 
64.40 
64.40 
64.60 
64.90 
65.50 
65.90 
66.10 
66.00 
65.90 
65.90 
66.00 
66.00 
66.10 
66.40 
66.50 
66.60 
66.80 
67.10 
67.30 
67.80 
68.00 
68.10 
67.90 
67.80 
68.00 
68.30 
68.90 
69.30 
69.70 
69.90 
70.30 
70.60 
70.70 
70.70 
70.80 
71.10 
71.50 
72.00 
72.60 
73.40 
74.00 
74.20 
74.10 
73.70 
Temp 
Min 
64.30 
64.30 
64.30 
64.60 
64.90 
65.50 
65.90 
65.90 
65.70 
65.70 
65.90 
65.90 
65.90 
66.10 
66.40 
66.50 
66.60 
66.80 
67.10 
67.30 
67.80 
67.90 
67.70 
67.60 
67.70 
68.00 
68.30 
68.90 
69.30 
69.60 
70.00 
70.30 
70.60 
70.60 
70.50 
70.70 
71.10 
71.50 
72.00 
72.60 
73.50 
74.00 
73.70 
73.00 
Date 
2/27/2008 
2/28/2008 
2/29/2008 
3/1/2008 
3/2/2008 
3/3/2008 
3/4/2008 
3/5/2008 
3/6/2008 
3/7/2008 
3/8/2008 
3/9/2008 
3/10/2008 
3/11/2008 
3/12/2008 
3/13/2008 
3/14/2008 
3/15/2008 
3/16/2008 
3/17/2008 
3/18/2008 
3/19/2008 
3/20/2008 
3/21/2008 
3/22/2008 
3/23/2008 
3/24/2008 
3/25/2008 
3/26/2008 
3/27/2008 
3/28/2008 
3/29/2008 
3/30/2008 
3/31/2008 
4/1/2008 
4/2/2008 
4/3/2008 
4/4/2008 
4/5/2008 
4/6/2008 
4/7/2008 
4/8/2008 
4/9/2008 
4/10/2008 
Temp Avg 
57.21 
57.55 
57.94 
58.34 
58.68 
59.00 
58.99 
58.77 
58.65 
58.47 
58.33 
58.38 
58.61 
58.94 
59.31 
59.68 
60.10 
60.53 
60.71 
60.69 
60.40 
60.29 
60.34 
60.57 
60.90 
61.35 
61.66 
61.87 
62.09 
62.34 
62.73 
62.99 
63.26 
63.46 
63.49 
63.48 
63.50 
63.64 
63.73 
63.88 
64.10 
64.33 
64.44 
64.47 
Temp Max 
57.40 
57.70 
58.10 
58.50 
58.90 
59.10 
59.10 
58.90 
58.70 
58.60 
58.40 
58.50 
58.80 
59.10 
59.50 
59.90 
60.30 
60.70 
60.80 
60.80 
60.60 
60.30 
60.50 
60.70 
61.10 
61.50 
61.80 
62.00 
62.20 
62.50 
62.90 
63.20 
63.40 
63.50 
63.50 
63.50 
63.60 
63.70 
63.80 
64.00 
64.30 
64.40 
64.50 
64.60 
Temp 
Min 
57.10 
57.40 
57.70 
58.10 
58.50 
58.90 
58.90 
58.70 
58.60 
58.40 
58.30 
58.30 
58.50 
58.70 
59.20 
59.50 
59.90 
60.30 
60.70 
60.60 
60.30 
60.20 
60.30 
60.40 
60.70 
61.10 
61.60 
61.80 
62.00 
62.20 
62.60 
62.80 
63.10 
63.40 
63.40 
63.40 
63.50 
63.50 
63.70 
63.80 
64.00 
64.20 
64.40 
64.40 
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Date 
5/25/2008 
5/26/2008 
5/27/2008 
5/28/2008 
5/29/2008 
5/30/2008 
5/31/2008 
6/1/2008 
6/2/2008 
6/3/2008 
6/4/2008 
6/5/2008 
6/6/2008 
6/7/2008 
6/8/2008 
6/9/2008 
6/10/2008 
6/11/2008 
6/12/2008 
6/13/2008 
6/14/2008 
6/15/2008 
6/16/2008 
6/17/2008 
6/18/2008 
6/19/2008 
6/20/2008 
6/21/2008 
6/22/2008 
6/23/2008 
6/24/2008 
6/25/2008 
6/26/2008 
6/27/2008 
6/28/2008 
6/29/2008 
6/30/2008 
7/1/2008 
7/2/2008 
7/3/2008 
7/4/2008 
7/5/2008 
7/6/2008 
7/7/2008 
Temp 
Avg 
72.62 
71.87 
71.50 
71.41 
71.50 
71.59 
71.76 
72.05 
72.48 
73.04 
73.63 
74.05 
74.10 
74.11 
74.33 
74.63 
74.88 
75.24 
75.59 
75.79 
75.93 
76.21 
76.67 
77.14 
77.55 
77.93 
78.31 
78.75 
79.21 
79.71 
80.10 
80.30 
80.32 
80.36 
80.45 
80.63 
80.99 
81.44 
81.87 
82.20 
82.48 
82.70 
82.93 
83.24 
Temp 
Max 
73.00 
72.10 
71.60 
71.50 
71.50 
71.70 
71.90 
72.30 
72.80 
73.40 
73.90 
74.10 
74.10 
74.20 
74.50 
74.80 
75.00 
75.50 
75.70 
75.90 
76.10 
76.40 
76.90 
77.30 
77.70 
78.10 
78.50 
79.00 
79.40 
79.90 
80.20 
80.30 
80.40 
80.40 
80.50 
80.80 
81.20 
81.70 
82.00 
82.40 
82.60 
82.80 
83.10 
83.40 
Temp 
Min 
72.30 
71.60 
71.40 
71.30 
71.40 
71.50 
71.60 
71.90 
72.20 
72.80 
73.40 
73.90 
74.00 
74.10 
74.10 
74.50 
74.70 
75.00 
75.40 
75.70 
75.80 
76.10 
76.40 
76.90 
77.30 
77.70 
78.10 
78.60 
79.00 
79.40 
79.90 
80.20 
80.30 
80.30 
80.40 
80.50 
80.80 
81.20 
81.70 
82.00 
82.30 
82.60 
82.80 
83.10 
Date 
7/8/2008 
7/9/2008 
7/10/2008 
7/11/2008 
7/12/2008 
7/13/2008 
7/14/2008 
7/15/2008 
7/16/2008 
7/17/2008 
7/18/2008 
7/19/2008 
7/20/2008 
7/21/2008 
7/22/2008 
7/23/2008 
7/24/2008 
7/25/2008 
7/26/2008 
7/27/2008 
7/28/2008 
7/29/2008 
7/30/2008 
7/31/2008 
8/1/2008 
8/2/2008 
8/3/2008 
8/4/2008 
8/5/2008 
8/6/2008 
8/7/2008 
8/8/2008 
8/9/2008 
8/10/2008 
8/11/2008 
8/12/2008 
8/13/2008 
8/14/2008 
8/15/2008 
8/16/2008 
8/17/2008 
8/18/2008 
8/19/2008 
8/20/2008 
Temp 
Avg 
83.49 
83.83 
84.20 
84.57 
84.81 
84.73 
84.53 
84.50 
84.55 
84.70 
84.85 
85.02 
85.25 
85.45 
85.42 
85.46 
85.50 
85.46 
85.50 
85.58 
85.72 
85.83 
85.98 
85.99 
85.92 
85.83 
85.88 
85.95 
86.02 
86.01 
86.01 
86.03 
86.00 
86.02 
86.00 
85.95 
85.92 
85.90 
85.99 
86.18 
86.40 
86.59 
86.60 
86.47 
Temp 
Max 
83.70 
84.00 
84.40 
84.70 
84.90 
84.90 
84.60 
84.50 
84.70 
84.80 
85.00 
85.20 
85.40 
85.50 
85.50 
85.50 
85.50 
85.50 
85.60 
85.70 
85.80 
85.90 
86.00 
86.00 
86.00 
85.90 
85.90 
86.00 
86.10 
86.10 
86.10 
86.10 
86.10 
86.10 
86.00 
86.00 
86.00 
86.00 
86.10 
86.30 
86.50 
86.60 
86.60 
86.60 
Temp 
Min 
83.30 
83.70 
84.00 
84.40 
84.70 
84.60 
84.50 
84.50 
84.50 
84.60 
84.70 
84.90 
85.10 
85.40 
85.30 
85.40 
85.40 
85.40 
85.50 
85.50 
85.60 
85.80 
85.90 
85.90 
85.80 
85.80 
85.80 
85.80 
86.00 
86.00 
86.00 
86.00 
86.00 
86.00 
86.00 
85.90 
85.80 
85.80 
85.90 
86.00 
86.30 
86.50 
86.60 
86.30 
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Date 
8/21/2008 
8/22/2008 
8/23/2008 
8/24/2008 
8/25/2008 
8/26/2008 
8/27/2008 
8/28/2008 
8/29/2008 
8/30/2008 
8/31/2008 
9/1/2008 
9/2/2008 
9/3/2008 
9/4/2008 
9/5/2008 
9/6/2008 
9/7/2008 
9/8/2008 
9/9/2008 
9/10/2008 
9/11/2008 
9/12/2008 
9/13/2008 
9/14/2008 
9/15/2008 
9/16/2008 
9/17/2008 
9/18/2008 
9/19/2008 
9/20/2008 
9/21/2008 
9/22/2008 
9/23/2008 
9/24/2008 
9/25/2008 
9/26/2008 
9/27/2008 
9/28/2008 
9/29/2008 
9/30/2008 
10/1/2008 
Temp 
Avg 
86.16 
85.93 
85.80 
85.76 
85.77 
85.85 
86.01 
86.19 
86.30 
86.28 
85.96 
85.70 
85.29 
84.75 
84.46 
84.48 
84.65 
84.78 
84.95 
84.84 
84.69 
84.61 ' 
84.47 
84.14 
83.84 
83.68 
83.66 
83.63 
83.45 
83.34 
83.21 
82.93 
82.52 
82.20 
81.90 
81.73 
81.76 
81.98 
82.34 
82.58 
82.67 
82.62 
Temp 
Max 
86.30 
86.00 
85.80 
85.80 
85.80 
85.90 
86.10 
86.30 
86.30 
86.30 
86.10 
85.80 
85.50 
85.00 
84.60 
84.50 
84.70 
84.90 
85.00 
85.00 
84.80 
84.70 
84.60 
84.30 
84.00 
83.80 
83.70 
83.70 
83.60 
83.40 
83.30 
83.10 
82.70 
82.40 
82.00 
81.80 
81.90 
82.20 
82.40 
82.60 
82.80 
82.70 
Temp 
Min 
86.00 
85.80 
85.70 
85.70 
85.70 
85.80 
85.90 
86.00 
86.20 
86.10 
85.80 
85.50 
84.90 
84.50 
84.30 
84.40 
84.50 
84.70 
84.80 
84.70 
84.60 
84.50 
84.30 
83.90 
83.70 
83.60 
83.50 
83.50 
83.30 
83.20 
83.00 
82.70 
82.30 
81.90 
81.70 
81.70 
81.70 
81.80 
82.20 
82.40 
82.60 
82.60 
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TEMPERATURE LOGGER FOUR 
PIT 1 (50CM) STERILE 
Date 
12/1/2007 
12/2/2007 
12/3/2007 
12/4/2007 
12/5/2007 
12/6/2007 
12/7/2007 
12/8/2007 
12/9/2007 
12/10/2007 
12/11/2007 
12/12/2007 
12/13/2007 
12/14/2007 
12/15/2007 
12/16/2007 
12/17/2007 
12/18/2007 
12/19/2007 
12/20/2007 
12/21/2007 
12/22/2007 
12/23/2007 
12/24/2007 
12/25/2007 
12/26/2007 
12/27/2007 
12/28/2007 
12/29/2007 
12/30/2007 
12/31/2007 
1/1/2008 
1/2/2008 
1/3/2008 
1/4/2008 
1/5/2008 
1/6/2008 
1/7/2008 
1/8/2008 
1/9/2008 
1/10/2008 
1/11/2008 
1/12/2008 
1/13/2008 
Temp 
Avg 
58.43 
58.17 
57.27 
56.58 
56.38 
56.53 
56.70 
57.30 
57.19 
56.50 
56.15 
55.69 
55.00 
54.29 
53.60 
53.00 
52.57 
52.37 
52.57 
53.18 
53.52 
53.37 
52.69 
52.09 
52.03 
51.94 
51.45 
51.01 
50.53 
50.23 
50.01 
49.86 
49.67 
49.65 
49.97 
50.75 
51.47 
51.74 
51.86 
51.62 
51.54 
51.59 
51.62 
51.57 
Temp 
Max 
58.50 
58.40 
57.70 
56.80 
56.40 
56.60 
56.90 
57.40 
57.40 
56.70 
56.30 
56.00 
55.30 
54.70 
53.90 
53.20 
52.70 
52.40 
52.90 
53.30 
53.60 
53.60 
53.00 
52.30 
52.20 
52.20 
51.60 
51.30 
50.70 
50.40 
50.10 
50.00 
49.70 
49.70 
50.30 
51.20 
51.60 
51.80 
52.00 
51.70 
51.60 
51.60 
51.70 
51.70 
Temp 
Min 
58.40 
57.70 
56.80 
56.40 
56.30 
56.40 
56.60 
57.00 
56.80 
56.30 
56.00 
55.30 
54.70 
53.90 
53.30 
52.70 
52.40 
52.30 
52.40 
52.90 
53.30 
53.00 
52.30 
51.90 
51.80 
51.60 
51.30 
50.70 
50.30 
50.10 
49.90 
49.70 
49.60 
49.60 
49.70 
50.30 
51.20 
51.60 
51.70 
51.50 
51.50 
51.50 
51.50 
51.50 
Date 
1/14/2008 
1/15/2008 
1/16/2008 
1/17/2008 
1/18/2008 
1/19/2008 
1/20/2008 
1/21/2008 
1/22/2008 
1/23/2008 
1/24/2008 
1/25/2008 
1/26/2008 
1/27/2008 
1/28/2008 
1/29/2008 
1/30/2008 
1/31/2008 
2/1/2008 
2/2/2008 
2/3/2008 
2/4/2008 
2/5/2008 
2/6/2008 
2/7/2008 
2/8/2008 
2/9/2008 
2/10/2008 
2/11/2008 
2/12/2008 
2/13/2008 
2/14/2008 
2/15/2008 
2/16/2008 
2/17/2008 
2/18/2008 
2/19/2008 
2/20/2008 
2/21/2008 
2/22/2008 
2/23/2008 
2/24/2008 
2/25/2008 
2/26/2008 
Temp 
Avg 
51.81 
51.85 
51.73 
51.12 
50.20 
49.86 
49.66 
49.55 
49.84 
50.13 
50.38 
50.64 
50.80 
50.89 
51.07 
50.79 
49.92 
49.20 
48.68 
48.60 
48.83 
49.23 
49.22 
48.91 
48.67 
48.83 
49.35 
50.03 
50.82 
51.65 
52.51 
52.96 
52.56 
52.05 
51.84 
51.94 
52.08 
52.49 
52.98 
53.13 
53.34 
53.30 
53.64 
54.02 
Temp 
Max 
51.90 
51.90 
51.80 
51.50 
50.50 
49.90 
49.80 
49.70 
50.00 
50.20 
50.50 
50.70 
50.90 
51.00 
51.10 
51.00 
50.40 
49.50 
48.80 
48.70 
49.00 
49.40 
49.30 
49.00 
48.80 
49.00 
49.60 
50.40 
51.10 
52.10 
52.70 
53.10 
52.90 
52.20 
51.90 
52.10 
52.20 
52.80 
53.00 
53.30 
53.50 
53.40 
53.70 
54.30 
Temp 
Min 
51.70 
51.70 
51.50 
50.60 
49.90 
49.70 
49.50 
49.30 
49.60 
50.00 
50.20 
50.50 
50.70 
50.80 
51.00 
50.40 
49.50 
48.80 
48.50 
48.50 
48.70 
49.00 
49.00 
48.70 
48.60 
48.60 
49.00 
49.60 
50.40 
51.20 
52.10 
52.80 
52.20 
51.80 
51.70 
51.80 
52.00 
52.20 
52.90 
53.00 
53.20 
53.20 
53.40 
53.80 
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Date 
4/11/2008 
4/12/2008 
4/13/2008 
4/14/2008 
4/15/2008 
4/16/2008 
4/17/2008 
4/18/2008 
4/19/2008 
4/20/2008 
4/21/2008 
4/22/2008 
4/23/2008 
4/24/2008 
4/25/2008 
4/26/2008 
4/27/2008 
4/28/2008 
4/29/2008 
4/30/2008 
5/1/2008 
5/2/2008 
5/3/2008 
5/4/2008 
5/5/2008 
5/6/2008 
5/7/2008 
5/8/2008 
5/9/2008 
5/10/2008 
5/11/2008 
5/12/2008 
5/13/2008 
5/14/2008 
5/15/2008 
5/16/2008 
5/17/2008 
5/18/2008 
5/19/2008 
5/20/2008 
5/21/2008 
5/22/2008 
5/23/2008 
5/24/2008 
Temp 
Avg 
62.09 
62.13 
62.41 
63.10 
64.06 
64.80 
64.42 
63.94 
63.81 
64.02 
64.08 
64.04 
64.25 
64.89 
64.91 
64.80 
65.32 
65.62 
66.02 
66.75 
67.04 
66.46 
65.91 
65.96 
66.58 
67.16 
67.96 
68.57 
68.95 
69.22 
69.56 
69.91 
69.87 
69.49 
69.63 
70.26 
70.78 
71.47 
72.46 
73.61 
74.28 
73.87 
72.85 
71.46 
Temp 
Max 
62.30 
62.30 
62.70 
63.50 
64.60 
64.90 
64.70 
64.20 
63.90 
64.10 
64.20 
64.20 
64.60 
65.00 
65.10 
65.00 
65.50 
65.80 
66.40 
67.00 
67.20 
66.90 
66.10 
66.20 
66.80 
67.60 
68.30 
68.90 
69.10 
69.40 
69.70 
70.00 
70.10 
69.80 
69.90 
70.60 
71.00 
71.90 
73.00 
74.10 
74.40 
74.30 
73.30 
72.20 
Temp 
Min 
61.90 
62.00 
62.20 
62.70 
63.50 
64.70 
64.10 
63.70 
63.70 
63.90 
63.90 
63.90 
64.00 
64.70 
64.70 
64.70 
65.00 
65.50 
65.80 
66.50 
66.90 
66.00 
65.70 
65.80 
66.30 
66.90 
67.60 
68.30 
68.90 
69.00 
69.40 
69.60 
69.60 
69.30 
69.50 
70.00 
70.60 
71.00 
71.90 
73.00 
74.10 
73.40 
72.30 
70.60 
Date 
2/27/2008 
2/28/2008 
2/29/2008 
3/1/2008 
3/2/2008 
3/3/2008 
3/4/2008 
3/5/2008 
3/6/2008 
3/7/2008 
3/8/2008 
3/9/2008 
3/10/2008 
3/11/2008 
3/12/2008 
3/13/2008 
3/14/2008 
3/15/2008 
3/16/2008 
3/17/2008 
3/18/2008 
3/19/2008 
3/20/2008 
3/21/2008 
3/22/2008 
3/23/2008 
3/24/2008 
3/25/2008 
3/26/2008 
3/27/2008 
3/28/2008 
3/29/2008 
3/30/2008 
3/31/2008 
4/1/2008 
4/2/2008 
4/3/2008 
4/4/2008 
4/5/2008 
4/6/2008 
4/7/2008 
4/8/2008 
4/9/2008 
4/10/2008 
Temp 
Avg 
54.61 
55.10 
55.66 
56.24 
56.62 
56.56 
56.05 
55.73 
55.47 
55.15 
55.19 
55.68 
56.22 
56.66 
57.21 
57.70 
58.37 
58.65 
58.39 
57.81 
57.35 
57.53 
57.85 
58.36 
59.01 
59.59 
59.73 
59.88 
60.15 
60.70 
61.18 
61.30 
61.66 
61.61 
61.36 
61.33 
61.43 
61.69 
61.77 
62.09 
62.41 
62.61 
62.48 
62.36 
Temp 
Max 
54.80 
55.30 
55.90 
56.40 
56.70 
56.80 
56.30 
55.90 
55.70 
55.30 
55.30 
56.00 
56.40 
56.80 
57.40 
57.90 
58.60 
58.80 
58.50 
58.20 
57.50 
57.60 
58.10 
58.60 
59.30 
59.70 
59.90 
60.00 
60.30 
61.00 
61.30 
61.40 
61.80 
61.80 
61.50 
61.40 
61.60 
61.80 
61.90 
62.20 
62.60 
62.80 
62.60 
62.50 
Temp 
Min 
54.40 
54.90 
55.40 
56.00 
56.40 
56.30 
55.70 
55.60 
55.20 
55.00 
55.00 
55.30 
56.00 
56.40 
56.90 
57.50 
58.00 
58.50 
58.20 
57.50 
57.20 
57.30 
57.70 
58.10 
58.60 
59.40 
59.70 
59.70 
60.00 
60.40 
61.10 
61.20 
61.40 
61.40 
61.20 
61.20 
61.30 
61.60 
61.70 
61.90 
62.20 
62.50 
62.40 
62.20 
Date 
7/8/2008 
7/9/2008 
7/10/2008 
7/11/2008 
7/12/2008 
7/13/2008 
7/14/2008 
7/15/2008 
7/16/2008 
7/17/2008 
7/18/2008 
7/19/2008 
7/20/2008 
7/21/2008 
7/22/2008 
7/23/2008 
7/24/2008 
7/25/2008 
7/26/2008 
7/27/2008 
7/28/2008 
7/29/2008 
7/30/2008 
7/31/2008 
8/1/2008 
8/2/2008 
8/3/2008 
8/4/2008 
8/5/2008 
8/6/2008 
8/7/2008 
8/8/2008 
8/9/2008 
8/10/2008 
8/11/2008 
8/12/2008 
8/13/2008 
8/14/2008 
8/15/2008 
8/16/2008 
8/17/2008 
8/18/2008 
8/19/2008 
8/20/2008 
Temp 
Avg 
83.02 
83.35 
83.77 
84.08 
84.01 
83.25 
82.96 
83.05 
83.28 
83.55 
83.76 
84.04 
84.36 
84.28 
84.14 
84.20 
84.20 
84.18 
84.41 
84.52 
84.70 
84.88 
84.99 
84.90 
84.72 
84.71 
84.78 
84.97 
85.01 
84.82 
84.90 
84.83 
84.77 
84.75 
84.62 
84.51 
84.47 
84.55 
84.77 
85.08 
85.30 
85.39 
85.24 
84.80 
Temp 
Max 
83.10 
83.60 
83.80 
84.10 
84.20 
83.60 
83.10 
83.10 
83.40 
83.60 
83.80 
84.10 
84.50 
84.50 
84.30 
84.30 
84.30 
84.30 
84.50 
84.60 
84.80 
85.00 
85.10 
85.10 
84.90 
84.80 
84.90 
85.10 
85.10 
85.00 
85.00 
85.00 
84.90 
84.90 
84.80 
84.60 
84.60 
84.60 
84.80 
85.20 
85.40 
85.50 
85.40 
85.10 
Temp 
Min 
82.90 
83.10 
83.60 
83.90 
83.60 
82.90 
82.90 
82.90 
83.10 
83.40 
83.60 
83.80 
84.10 
84.10 
84.10 
84.10 
84.10 
84.10 
84.20 
84.40 
84.60 
84.70 
84.80 
84.70 
84.50 
84.60 
84.70 
84.80 
84.80 
84.70 
84.80 
84.70 
84.70 
84.60 
84.40 
84.30 
84.30 
84.40 
84.60 
84.90 
85.20 
85.30 
85.00 
84.40 
Date 
5/25/2008 
5/26/2008 
5/27/2008 
5/28/2008 
5/29/2008 
5/30/2008 
5/31/2008 
6/1/2008 
6/2/2008 
6/3/2008 
6/4/2008 
6/5/2008 
6/6/2008 
6/7/2008 
6/8/2008 
6/9/2008 
6/10/2008 
6/11/2008 
6/12/2008 
6/13/2008 
6/14/2008 
6/15/2008 
6/16/2008 
6/17/2008 
6/18/2008 
6/19/2008 
6/20/2008 
6/21/2008 
6/22/2008 
6/23/2008 
6/24/2008 
6/25/2008 
6/26/2008 
6/27/2008 
6/28/2008 
6/29/2008 
6/30/2008 
7/1/2008 
7/2/2008 
7/3/2008 
7/4/2008 
7/5/2008 
7/6/2008 
7/7/2008 
Temp 
Avg 
69.94 
69.31 
69.32 
69.66 
70.02 
70.27 
70.69 
71.28 
72.14 
72.98 
73.75 
73.83 
73.39 
73.45 
73.97 
74.29 
74.61 
75.16 
75.38 
75.40 
75.63 
76.14 
76.80 
77.31 
77.77 
78.13 
78.63 
79.15 
79.64 
80.28 
80.38 
80.33 
80.18 
80.07 
80.14 
80.48 
81.06 
81.63 
82.05 
82.18 
82.40 
82.58 
82.70 
82.81 
Temp 
Max 
70.60 
69.50 
69.50 
69.90 
70.10 
70.40 
70.90 
71.60 
72.50 
73.40 
73.90 
74.10 
73.60 
73.70 
74.10 
74.40 
74.80 
75.30 
75.50 
75.50 
75.80 
76.40 
77.00 
77.50 
77.90 
78.30 
78.80 
79.40 
79.90 
80.40 
80.50 
80.50 
80.30 
80.20 
80.30 
80.70 
81.30 
81.90 
82.20 
82.30 
82.50 
82.60 
82.90 
82.90 
Temp 
Min 
69.40 
69.10 
69.20 
69.50 
69.90 
70.10 
70.40 
70.90 
71.70 
72.60 
73.50 
73.50 
73.20 
73.20 
73.70 
74.20 
74.40 
74.90 
75.20 
75.30 
75.50 
75.90 
76.50 
77.10 
77.60 
77.90 
78.40 
78.80 
79.40 
80.00 
80.30 
80.10 
80.00 
80.00 
80.00 
80.30 
80.70 
81.30 
81.90 
82.10 
82.30 
82.40 
82.60 
82.60 
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Date 
8/21/2008 
8/22/2008 
8/23/2008 
8/24/2008 
8/25/2008 
8/26/2008 
8/27/2008 
8/28/2008 
8/29/2008 
8/30/2008 
8/31/2008 
9/1/2008 
9/2/2008 
9/3/2008 
9/4/2008 
9/5/2008 
9/6/2008 
9/7/2008 
9/8/2008 
9/9/2008 
9/10/2008 
9/11/2008 
9/12/2008 
9/13/2008 
9/14/2008 
9/15/2008 
9/16/2008 
9/17/2008 
9/18/2008 
9/19/2008 
9/20/2008 
9/21/2008 
9/22/2008 
9/23/2008 
9/24/2008 
9/25/2008 
9/26/2008 
9/27/2008 
9/28/2008 
9/29/2008 
9/30/2008 
10/1/2008 
Temp 
Avg 
84.28 
84.04 
83.96 
83.98 
84.11 
84.26 
84.21 
84.13 
84.13 
84.08 
83.66 
83.28 
82.88 
82.28 
81.93 
81.87 
81.99 
82.14 
82.22 
82.16 
81.95 
81.83 
81.71 
81.32 
80.95 
80.73 
80.68 
80.63 
80.50 
80.37 
80.28 
80.07 
79.71 
79.36 
79.11 
78.89 
78.92 
79.13 
79.48 
79.73 
79.82 
79.80 
Temp 
Max 
84.50 
84.20 
84.10 
84.10 
84.20 
84.30 
84.30 
84.20 
84.20 
84.10 
83.80 
83.30 
83.10 
82.50 
82.00 
81.90 
82.10 
82.20 
82.30 
82.30 
82.00 
81.90 
81.80 
81.50 
81.10 
80.80 
80.70 
80.70 
80.60 
80.50 
80.30 
80.20 
79.80 
79.50 
79.20 
79.00 
79.00 
79.20 
79.60 
79.80 
79.90 
79.80 
Temp 
Min 
84.00 
83.80 
83.80 
83.80 
84.00 
84.10 
84.10 
84.10 
84.10 
83.90 
83.30 
83.10 
82.50 
82.00 
81.80 
81.80 
81.80 
82.00 
82.10 
82.00 
81.80 
81.70 
81.50 
81.10 
80.80 
80.60 
80.60 
80.50 
80.40 
80.30 
80.10 
79.80 
79.50 
79.20 
78.90 
78.80 
78.80 
79.00 
79.20 
79.60 
79.80 
79.80 
122 
TEMPERATURE LOGGER FIVE 
PIT 2 (100CM) SPECIMEN 
123 
Date 
1/14/2008 
1/15/2008 
1/16/2008 
1/17/2008 
1/18/2008 
1/19/2008 
1/20/2008 
1/21/2008 
1/22/2008 
1/23/2008 
1/24/2008 
1/25/2008 
1/26/2008 
1/27/2008 
1/28/2008 
1/29/2008 
1/30/2008 
1/31/2008 
2/1/2008 
2/2/2008 
2/3/2008 
2/4/2008 
2/5/2008 
2/6/2008 
2/7/2008 
2/8/2008 
2/9/2008 
2/10/2008 
2/11/2008 
2/12/2008 
2/13/2008 
2/14/2008 
2/15/2008 
2/16/2008 
2/17/2008 
2/18/2008 
2/19/2008 
2/20/2008 
2/21/2008 
2/22/2008 
2/23/2008 
2/24/2008 
2/25/2008 
2/26/2008 
Temp 
Avg 
60.18 
59.73 
60.10 
60.32 
60.38 
60.28 
60.10 
59.88 
59.71 
59,52 
59.38 
59.27 
59.12 
59.06 
59.00 
58.95 
58.92 
58.85 
58.73 
58.55 
58.40 
58.24 
58.14 
58.01 
57.90 
57.80 
57.70 
57.60 
57.53 
57.54 
57.58 
57.73 
57.86 
57.97 
58.03 
58.10 
58.08 
58.11 
58.16 
58.20 
58.28 
58.35 
58.39 
58.47 
Temp 
Max 
60.40 
59.90 
60.30 
60.40 
60.40 
60.40 
60.20 
60.00 
59.80 
59.60 
59.40 
59.30 
59.30 
59.10 
59.00 
59.00 
59.00 
58.90 
58.80 
58.70 
58.50 
58.30 
58.20 
58.10 
58.00 
57.90 
57.80 
57.70 
57.60 
57.60 
57.70 
57.80 
57.90 
58.00 
58.10 
58.20 
58.20 
58.20 
58.20 
58.30 
58.30 
58.40 
58.50 
58.60 
Temp 
Min 
59.70 
59.60 
59.90 
60.20 
60.30 
60.20 
60.00 
59.70 
59.60 
59.40 
59.30 
59.20 
59.00 
59.00 
59.00 
58.90 
58.90 
58.80 
58.60 
58.50 
58.30 
58.20 
58.00 
57.90 
57.80 
57.70 
57.60 
57.50 
57.40 
57.40 
57.50 
57.70 
57.80 
57.90 
57.90 
58.00 
58.00 
58.00 
58.00 
58.10 
58.20 
58.30 
58.30 
58.30 
Date 
12/1/2007 
12/2/2007 
12/3/2007 
12/4/2007 
12/5/2007 
12/6/2007 
12/7/2007 
12/8/2007 
12/9/2007 
12/10/2007 
12/11/2007 
12/12/2007 
12/13/2007 
12/14/2007 
12/15/2007 
12/16/2007 
12/17/2007 
12/18/2007 
12/19/2007 
12/20/2007 
12/21/2007 
12/22/2007 
12/23/2007 
12/24/2007 
12/25/2007 
12/26/2007 
12/27/2007 
12/28/2007 
12/29/2007 
12/30/2007 
12/31/2007 
1/1/2008 
1/2/2008 
1/3/2008 
1/4/2008 
1/5/2008 
1/6/2008 
1/7/2008 
1/8/2008 
1/9/2008 
1/10/2008 
1/11/2008 
1/12/2008 
1/13/2008 
Temp 
Avg 
57.89 
58.05 
58.23 
59.01 
59.75 
60.33 
60.81 
61.27 
61.72 
62.14 
62.58 
63.04 
63.51 
63.98 
64.33 
64.50 
64.47 
64.29 
64.14 
64.00 
63.86 
63.73 
63.59 
63.42 
63.20 
63.00 
62.85 
62.66 
62.49 
62.31 
62.07 
61.86 
61.63 
61.39 
61.17 
60.99 
60.82 
60.70 
60.68 
60.63 
60.60 
60.54 
60.50 
60.40 
Temp 
Max 
58.90 
58.70 
58.60 
59.40 
60.00 
60.60 
61.10 
61.50 
61.90 
62.40 
62.80 
63.20 
63.80 
64.20 
64.50 
64.50 
64.50 
64.40 
64.20 
64.10 
63.90 
63.80 
63.70 
63.50 
63.30 
63.10 
63.00 
62.70 
62.60 
62.40 
62.20 
62.00 
61.70 
61.50 
61.30 
61.10 
60.90 
60.80 
60.70 
60.70 
60.60 
60.60 
60.50 
60.50 
Temp 
Min 
53.90 
57.80 
57.90 
58.70 
59.40 
60.00 
60.60 
61.10 
61.50 
61.90 
62.40 
62.90 
63.20 
63.80 
64.20 
64.50 
64.40 
64.20 
64.10 
63.90 
63.80 
63.70 
63.50 
63.30 
63.10 
62.90 
62.70 
62.60 
62.40 
62.20 
62.00 
61.70 
61.50 
61.30 
61.10 
60.90 
60.70 
60.70 
60.60 
60.60 
60.50 
60.50 
60.40 
60.40 
124 
Date 
4/11/2008 
4/12/2008 
4/13/2008 
4/14/2008 
4/15/2008 
4/16/2008 
4/17/2008 
4/18/2008 
4/19/2008 
4/20/2008 
4/21/2008 
4/22/2008 
4/23/2008 
4/24/2008 
4/25/2008 
4/26/2008 
4/27/2008 
4/28/2008 
4/29/2008 
4/30/2008 
5/1/2008 
5/2/2008 
5/3/2008 
5/4/2008 
5/5/2008 
5/6/2008 
5/7/2008 
5/8/2008 
5/9/2008 
5/10/2008 
5/11/2008 
5/12/2008 
5/13/2008 
5/14/2008 
5/15/2008 
5/16/2008 
5/17/2008 
5/18/2008 
5/19/2008 
5/20/2008 
5/21/2008 
5/22/2008 
5/23/2008 
5/24/2008 
Temp Avg 
63.64 
63.70 
63.75 
63.84 
63.94 
64.13 
64.33 
64.52 
64.62 
64.72 
64.83 
64.92 
64.98 
65.08 
65.14 
65.27 
65.41 
65.51 
65.62 
65.81 
65.98 
66.19 
66.32 
66.39 
66.46 
66.55 
66.69 
66.85 
67.07 
67.28 
67.55 
67.79 
68.00 
68.22 
68.40 
68.51 
68.63 
68.82 
69.05 
69.38 
69.78 
70.15 
70.50 
70.69 
Temp Max 
63.70 
63.80 
63.90 
63.90 
64.00 
64.20 
64.50 
64.60 
64.70 
64.80 
64.90 
65.00 
65.10 
65.10 
65.30 
65.40 
65.50 
65.60 
65.80 
65.90 
66.10 
66.30 
66.40 
66.50 
66.60 
66.70 
66.80 
67.00 
67.20 
67.50 
67.70 
67.90 
68.10 
68.40 
68.50 
68.60 
68.80 
69.00 
69.20 
69.50 
70.00 
70.40 
70.60 
70.80 
Temp Min 
63.60 
63.60 
63.60 
63.70 
63.90 
64.00 
64.20 
64.50 
64.60 
64.70 
64.70 
64.80 
64.90 
65.00 
65.10 
65.20 
65.30 
65.40 
65.50 
65.70 
65.90 
66.00 
66.30 
66.30 
66.40 
66.40 
66.60 
66.70 
67.00 
67.20 
67.50 
67.70 
67.90 
68.10 
68.30 
68.40 
68.50 
68.70 
68.90 
69.20 
69.60 
70.00 
70.30 
70.60 
Date 
2/27/2008 
2/28/2008 
2/29/2008 
3/1/2008 
3/2/2008 
3/3/2008 
3/4/2008 
3/5/2008 
3/6/2008 
3/7/2008 
3/8/2008 
3/9/2008 
3/10/2008 
3/11/2008 
3/12/2008 
3/13/2008 
3/14/2008 
3/15/2008 
3/16/2008 
3/17/2008 
3/18/2008 
3/19/2008 
3/20/2008 
3/21/2008 
3/22/2008 
3/23/2008 
3/24/2008 
3/25/2008 
3/26/2008 
3/27/2008 
3/28/2008 
3/29/2008 
3/30/2008 
3/31/2008 
4/1/2008 
4/2/2008 
4/3/2008 
4/4/2008 
4/5/2008 
4/6/2008 
4/7/2008 
4/8/2008 
4/9/2008 
4/10/2008 
Temp 
Avg 
58.55 
58.64 
58.76 
58.90 
59.11 
59.32 
59.47 
59.62 
59.66 
59.69 
59.71 
59.68 
59.69 
59.76 
59.82 
59.92 
60.08 
60.28 
60.48 
60.60 
60.69 
60.76 
60.78 
60.84 
60.93 
61.04 
61.18 
61.31 
61.48 
61.66 
61.79 
61.93 
62.14 
62.35 
62.51 
62.64 
62.75 
62.88 
62.97 
63.05 
63.16 
63.30 
63.45 
63.55 
Temp 
Max 
58.70 
58.80 
58.90 
59.00 
59.30 
59.40 
59.60 
59.70 
59.70 
59.80 
59.80 
59.80 
59.80 
59.80 
59.90 
60.00 
60.20 
60.40 
60.60 
60.70 
60.80 
60.80 
60.90 
60.90 
61.00 
61.10 
61.30 
61.40 
61.60 
61.80 
61.90 
62.10 
62.30 
62.50 
62.60 
62.70 
62.90 
63.00 
63.10 
63.10 
63.20 
63.40 
63.50 
63.60 
Temp 
Min 
58.40 
58.50 
58.60 
58.80 
59.00 
59.20 
59.40 
59.60 
59.60 
59.60 
59.60 
59.60 
59.60 
59.60 
59.70 
59.80 
60.00 
60.20 
60.40 
60.50 
60.60 
60.70 
60.60 
60.70 
60.80 
60.90 
61.10 
61.20 
61.30 
61.50 
61.70 
61.80 
62.00 
62.30 
62.40 
62.60 
62.70 
62.70 
62.90 
62.90 
63.10 
63.20 
63.40 
63.50 
125 
Date 
5/25/2008 
5/26/2008 
5/27/2008 
5/28/2008 
5/29/2008 
5/30/2008 
5/31/2008 
6/1/2008 
6/2/2008 
6/3/2008 
6/4/2008 
6/5/2008 
6/6/2008 
6/7/2008 
6/8/2008 
6/9/2008 
6/10/2008 
6/11/2008 
6/12/2008 
6/13/2008 
6/14/2008 
6/15/2008 
6/16/2008 
6/17/2008 
6/18/2008 
6/19/2008 
6/20/2008 
6/21/2008 
6/22/2008 
6/23/2008 
6/24/2008 
6/25/2008 
6/26/2008 
6/27/2008 
6/28/2008 
6/29/2008 
6/30/2008 
7/1/2008 
7/2/2008 
7/3/2008 
7/4/2008 
7/5/2008 
7/6/2008 
7/7/2008 
Temp 
Avg 
70.76 
70.70 
70.58 
70.46 
70.38 
70.37 
70.38 
70.41 
70.51 
70.65 
70.89 
71.12 
71.35 
71.53 
71.70 
71.82 
72.02 
72.20 
72.43 
72.64 
72.82 
73.02 
73.17 
73.41 
73.64 
73.88 
74.14 
74.44 
74.77 
75.05 
75.42 
75.72 
76.01 
76.17 
76.34 
76.52 
76.68 
76.92 
77.15 
77.40 
77.66 
77.90 
78.13 
78.34 
Temp 
Max 
70.80 
70.80 
70.60 
70.60 
70.40 
70.40 
70.40 
70.50 
70.60 
70.80 
71.00 
71.20 
71.50 
71.70 
71.80 
72.00 
72.10 
72.30 
72.60 
72.80 
73.00 
73.10 
73.30 
73.50 
73.80 
74.10 
74.30 
74.60 
74.90 
75.20 
75.60 
75.90 
76.10 
76.30 
76.50 
76.60 
76.80 
77.10 
77.30 
77.50 
77.80 
78.10 
78.30 
78.50 
Temp 
Min 
70.70 
70.70 
70.50 
70.40 
70.30 
70.30 
70.30 
70.40 
70.40 
70.60 
70.80 
71.00 
71.30 
71.50 
71.60 
71.80 
71.90 
72.10 
72.30 
72.60 
72.80 
73.00 
73.10 
73.30 
73.50 
73.80 
74.00 
74.30 
74.70 
74.90 
75.20 
75.60 
75.90 
76.10 
76.30 
76.40 
76.60 
76.80 
77.10 
77.30 
77.50 
77.80 
78.00 
78.30 
Date 
7/8/2008 
7/9/2008 
7/10/2008 
7/11/2008 
7/12/2008 
7/13/2008 
7/14/2008 
7/15/2008 
7/16/2008 
7/17/2008 
7/18/2008 
7/19/2008 
7/20/2008 
7/21/2008 
7/22/2008 
7/23/2008 
7/24/2008 
7/25/2008 
7/26/2008 
7/27/2008 
7/28/2008 
7/29/2008 
7/30/2008 
7/31/2008 
8/1/2008 
8/2/2008 
8/3/2008 
8/4/2008 
8/5/2008 
8/6/2008 
8/7/2008 
8/8/2008 
8/9/2008 
8/10/2008 
8/11/2008 
8/12/2008 
8/13/2008 
8/14/2008 
8/15/2008 
8/16/2008 
8/17/2008 
8/18/2008 
8/19/2008 
8/20/2008 
Temp 
Avg 
78.53 
78.70 
78.88 
79.13 
79.36 
79.50 
79.67 
79.71 
79.77 
79.87 
79.92 
80.08 
80.23 
80.35 
80.50 
80.59 
80.70 
80.77 
80.89 
80.92 
81.03 
81.12 
81.25 
81.35 
81.49 
81.51 
81.61 
81.69 
81.72 
81.82 
81.90 
81.91 
81.97 
82.03 
82.06 
82.10 
82.10 
82.10 
82.10 
82.10 
82.17 
82.27 
82.39 
82.41 
Temp 
Max 
78.60 
78.80 
79.00 
79.20 
79.50 
79.60 
79.70 
79.80 
79.90 
79.90 
80.10 
80.10 
80.30 
80.50 
80.50 
80.70 
80.80 
80.90 
80.90 
81.00 
81.10 
81.20 
81.30 
81.50 
81.50 
81.60 
81.70 
81.70 
81.80 
81.90 
81.90 
82.00 
82.00 
82.10 
82.10 
82.10 
82.10 
82.10 
82.10 
82.20 
82.30 
82.40 
82.40 
82.50 
Temp 
Min 
78.50 
78.60 
78.80 
79.00 
79.20 
79.40 
79.60 
79.70 
79.70 
79.80 
79.90 
80.00 
80.10 
80.30 
80.40 
80.50 
80.70 
80.70 
80.80 
80.90 
81.00 
81.10 
81.20 
81.30 
81.40 
81.50 
81.50 
81.60 
81.70 
81.70 
81.90 
81.90 
81.90 
81.90 
82.00 
82.00 
82.10 
82.00 
82.00 
82.10 
82.10 
82.20 
82.30 
82.40 
126 
Date 
8/21/2008 
8/22/2008 
8/23/2008 
8/24/2008 
8/25/2008 
8/26/2008 
8/27/2008 
8/28/2008 
8/29/2008 
8/30/2008 
8/31/2008 
9/1/2008 
9/2/2008 
9/3/2008 
9/4/2008 
9/5/2008 
9/6/2008 
9/7/2008 
9/8/2008 
9/9/2008 
9/10/2008 
9/11/2008 
9/12/2008 
Temp 
Avg 
82.42 
82.40 
82.38 
82.30 
82.24 
82.21 
82.19 
82.19 
82.21 
82.25 
82.28 
82.26 
82.20 
82.12 
81.99 
81.86 
81.73 
81.67 
81.62 
81.56 
81.50 
81.50 
81.50 
Temp 
Max 
82.50 
82.50 
82.40 
82.40 
82.30 
82.30 
82.30 
82.30 
82.30 
82.30 
82.30 
82.30 
82.30 
82.20 
82.10 
81.90 
81.80 
81.70 
81.70 
81.60 
81.60 
81.50 
81.50 
Temp 
Min 
82.40 
82.40 
82.30 
82.20 
82.10 
82.10 
82.10 
82.10 
82.20 
82.20 
82.20 
82.20 
82.10 
82.10 
81.90 
81.80 
81.70 
81.60 
81.60 
81.50 
81.50 
81.50 
81.50 
TEMPERATURE LOGGER SIX 
PIT 2 (100CM) STERILE 
128 
Date 
12/1/2007 
12/2/2007 
12/3/2007 
12/4/2007 
12/5/2007 
12/6/2007 
12/7/2007 
12/8/2007 
12/9/2007 
12/10/2007 
12/11/2007 
12/12/2007 
12/13/2007 
12/14/2007 
12/15/2007 
12/16/2007 
12/17/2007 
12/18/2007 
12/19/2007 
12/20/2007 
12/21/2007 
12/22/2007 
12/23/2007 
12/24/2007 
12/25/2007 
12/26/2007 
12/27/2007 
12/28/2007 
12/29/2007 
12/30/2007 
12/31/2007 
1/1/2008 
1/2/2008 
1/3/2008 
1/4/2008 
1/5/2008 
1/6/2008 
1/7/2008 
1/8/2008 
1/9/2008 
1/10/2008 
1/11/2008 
1/12/2008 
1/13/2008 
Temp 
Avg 
64.90 
64.62 
64.18 
63.71 
63.28 
62.98 
62.73 
62.60 
62.51 
62.42 
62.19 
61.99 
61.75 
61.46 
61.15 
60.79 
60.47 
60.12 
59.82 
59.65 
59.60 
59.57 
59.47 
59.30 
59.03 
58.89 
58.69 
58.48 
58.25 
57.98 
57.74 
57.52 
57.33 
57.12 
56.94 
56.88 
56.92 
57.00 
57.12 
57.11 
57.12 
57.10 
57.07 
57.03 
Temp 
Max 
65.00 
64.90 
64.60 
64.00 
63.50 
63.20 
62.80 
62.70 
62.70 
62.60 
62.40 
62.20 
61.90 
61.80 
61.40 
61.10 
60.80 
60.40 
60.00 
59.80 
59.70 
59.70 
59.60 
59.50 
59.20 
59.10 
58.90 
58.80 
58.40 
58.20 
57.90 
57.80 
57.50 
57.30 
57.10 
57.00 
57.00 
57.10 
57.30 
57.20 
57.30 
57.20 
57.20 
57.20 
Temp 
Min 
64.80 
64.30 
63.90 
63.40 
63.10 
62.70 
62.50 
62.50 
62.40 
62.30 
62.00 
61.80 
61.60 
61.20 
61.00 
60.50 
60.20 
59.90 
59.60 
59.50 
59.50 
59.50 
59.30 
59.10 
58.90 
58.70 
58.50 
58.30 
58.10 
57.90 
57.70 
57.30 
57.20 
57.00 
56.80 
56.80 
56.70 
56.90 
57.00 
57.00 
57.00 
57.00 
56.90 
57.00 
Date 
1/14/2008 
1/15/2008 
1/16/2008 
1/17/2008 
1/18/2008 
1/19/2008 
1/20/2008 
1/21/2008 
1/22/2008 
1/23/2008 
1/24/2008 
1/25/2008 
1/26/2008 
1/27/2008 
1/28/2008 
1/29/2008 
1/30/2008 
1/31/2008 
2/1/2008 
2/2/2008 
2/3/2008 
2/4/2008 
2/5/2008 
2/6/2008 
2/7/2008 
2/8/2008 
2/9/2008 
2/10/2008 
2/11/2008 
2/12/2008 
2/13/2008 
2/14/2008 
2/15/2008 
2/16/2008 
2/17/2008 
2/18/2008 
2/19/2008 
2/20/2008 
2/21/2008 
2/22/2008 
2/23/2008 
2/24/2008 
2/25/2008 
2/26/2008 
Temp 
Avg 
57.05 
57.05 
57.08 
57.07 
56.89 
56.69 
56.51 
56.30 
56.17 
56.08 
56.06 
56.06 
56.08 
56.09 
56.11 
56.17 
56.10 
55.93 
55.71 
55.53 
55.30 
55.22 
55.22 
55.15 
55.05 
54.93 
54.86 
54.87 
54.95 
55.09 
55.36 
55.66 
55.89 
55.95 
55.93 
55.97 
56.00 
56.02 
56.12 
56.20 
56.36 
56.45 
56.54 
56.60 
Temp 
Max 
57.20 
57.20 
57.20 
57.20 
57.10 
56.90 
56.70 
56.50 
56.30 
56.30 
56.20 
56.20 
56.20 
56.20 
56.30 
56.30 
56.30 
56.20 
55.90 
55.70 
55.40 
55.30 
55.40 
55.30 
55.30 
55.00 
55.00 
55.00 
55.10 
55.30 
55.50 
55.80 
56.10 
56.10 
56.10 
56.10 
56.20 
56.10 
56.30 
56.30 
56.50 
56.50 
56.70 
56.70 
Temp 
Min 
57.00 
57.00 
57.00 
56.90 
56.70 
56.50 
56.40 
56.00 
56.00 
55.90 
55.90 
55.90 
56.00 
56.00 
55.90 
56.10 
55.90 
55.80 
55.50 
55.30 
55.20 
55.10 
55.00 
55.00 
54.90 
54.80 
54.80 
54.80 
54.80 
55.00 
55.20 
55.50 
55.70 
55.80 
55.80 
55.90 
55.90 
55.90 
56.00 
56.10 
56.20 
56.40 
56.40 
56.50 
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Date 
2/27/2008 
2/28/2008 
2/29/2008 
3/1/2008 
3/2/2008 
3/3/2008 
3/4/2008 
3/5/2008 
3/6/2008 
3/7/2008 
3/8/2008 
3/9/2008 
3/10/2008 
3/11/2008 
3/12/2008 
3/13/2008 
3/14/2008 
3/15/2008 
3/16/2008 
3/17/2008 
3/18/2008 
3/19/2008 
3/20/2008 
3/21/2008 
3/22/2008 
3/23/2008 
3/24/2008 
3/25/2008 
3/26/2008 
3/27/2008 
3/28/2008 
3/29/2008 
3/30/2008 
3/31/2008 
4/1/2008 
4/2/2008 
4/3/2008 
4/4/2008 
4/5/2008 
4/6/2008 
4/7/2008 
4/8/2008 
4/9/2008 
4/10/2008 
Temp 
Avg 
56.75 
56.99 
57.19 
57.46 
57.71 
57.97 
58.20 
58.22 
58.25 
58.20 
58.15 
58.15 
58.26 
58.39 
58.55 
58.77 
59.01 
59.28 
59.51 
59.60 
59.60 
59.60 
59.65 
59.71 
59.90 
60.11 
60.33 
60.51 
60.68 
60.90 
61.08 
61.29 
61.51 
61.70 
61.88 
61.95 
62.02 
62.09 
62.19 
62.35 
62.44 
62.63 
62.79 
62.86 
Temp 
Max 
56.90 
57.10 
57.50 
57.60 
57.90 
58.20 
58.40 
58.40 
58.40 
58.40 
58.40 
58.20 
58.40 
58.50 
58.80 
58.90 
59.20 
59.50 
59.60 
59.70 
59.70 
59.80 
59.80 
59.90 
60.10 
60.30 
60.50 
60.70 
60.90 
61.10 
61.30 
61.40 
61.70 
61.90 
62.00 
62.10 
62.30 
62.30 
62.40 
62.50 
62.60 
62.90 
63.00 
63.10 
Temp 
Min 
56.60 
56.90 
57.00 
57.30 
57.60 
57.80 
58.10 
58.10 
58.10 
58.00 
58.00 
58.00 
58.00 
58.20 
58.40 
58.60 
58.80 
59.10 
59.40 
59.40 
59.50 
59.40 
59.50 
59.60 
59.70 
59.90 
60.10 
60.40 
60.50 
60.70 
61.00 
61.20 
61.40 
61.50 
61.80 
61.80 
61.90 
61.90 
61.90 
62.20 
62.30 
62.50 
62.60 
62.70 
Date 
4/11/2008 
4/12/2008 
4/13/2008 
4/14/2008 
4/15/2008 
4/16/2008 
4/17/2008 
4/18/2008 
4/19/2008 
4/20/2008 
4/21/2008 
4/22/2008 
4/23/2008 
4/24/2008 
4/25/2008 
4/26/2008 
4/27/2008 
4/28/2008 
4/29/2008 
4/30/2008 
5/1/2008 
5/2/2008 
5/3/2008 
5/4/2008 
5/5/2008 
5/6/2008 
5/7/2008 
5/8/2008 
5/9/2008 
5/10/2008 
5/11/2008 
5/12/2008 
5/13/2008 
5/14/2008 
5/15/2008 
5/16/2008 
5/17/2008 
5/18/2008 
5/19/2008 
5/20/2008 
5/21/2008 
5/22/2008 
5/23/2008 
5/24/2008 
Temp 
Avg 
62.98 
62.99 
63.10 
63.15 
63.30 
63.58 
63.95 
64.03 
64.12 
64.15 
64.29 
64.36 
64.40 
64.46 
64.66 
64.79 
64.86 
64.99 
65.20 
65.34 
65.62 
65.88 
65.93 
65.89 
65.93 
66.02 
66.21 
66.48 
66.76 
67.00 
67.29 
67.69 
67.84 
67.97 
68.07 
68.20 
68.33 
68.58 
68.92 
69.32 
69.95 
70.37 
70.78 
70.75 
Temp 
Max 
63.20 
63.30 
63.50 
63.50 
63.80 
63.80 
- 64.20 
64.20 
64.40 
64.50 
64.70 
64.70 
64.80 
64.90 
65.10 
65.30 
65.10 
65.60 
65.60 
65.80 
65.90 
66.30 
66.30 
66.30 
66.40 
66.60 
66.60 
67.20 
67.20 
67.50 
67.90 
68.20 
68.30 
68.60 
68.60 
68.60 
69.00 
68.90 
69.40 
69.80 
70.50 
70.90 
71.00 
71.20 
Temp 
Min 
62.80 
62.80 
62.90 
62.90 
63.10 
63.40 
63.70 
63.80 
63.90 
63.90 
64.00 
64.20 
64.20 
64.30 
64.40 
64.60 
64.70 
64.80 
64.90 
65.00 
65.40 
65.70 
65.80 
65.60 
65.70 
65.60 
65.90 
66.30 
66.40 
66.70 
67.00 
67.40 
67.60 
67.70 
67.70 
67.80 
67.90 
68.10 
68.50 
69.00 
69.50 
70.10 
70.50 
70.30 
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Date 
5/25/2008 
5/26/2008 
5/27/2008 
5/28/2008 
5/29/2008 
5/30/2008 
5/31/2008 
6/1/2008 
6/2/2008 
6/3/2008 
6/4/2008 
6/5/2008 
6/6/2008 
6/7/2008 
6/8/2008 
6/9/2008 
6/10/2008 
6/11/2008 
6/12/2008 
6/13/2008 
6/14/2008 
6/15/2008 
6/16/2008 
6/17/2008 
6/18/2008 
6/19/2008 
6/20/2008 
6/21/2008 
6/22/2008 
6/23/2008 
6/24/2008 
6/25/2008 
6/26/2008 
6/27/2008 
6/28/2008 
6/29/2008 
6/30/2008 
7/1/2008 
7/2/2008 
7/3/2008 
7/4/2008 
7/5/2008 
7/6/2008 
7/7/2008 
Temp 
Avg 
70.51 
70.18 
69.83 
69.68 
69.53 
69.48 
69.56 
69.67 
69.86 
70.14 
70.55 
70.87 
70.99 
71.05 
71.25 
71.43 
71.59 
71.75 
72.09 
72.27 
72.35 
72.50 
72.74 
73.04 
73.31 
73.56 
73.82 
74.13 
74.43 
74.85 
75.20 
75.52 
75.73 
75.86 
75.93 
76.05 
76.20 
76.47 
76.78 
77.02 
77.29 
77.52 
77.75 
77.93 
Temp 
Max 
70.90 
70.70 
70.50 
70.10 
70.20 
70.10 
70.20 
70.10 
70.50 
70.80 
71.20 
71.50 
71.40 
71.70 
71.90 
71.90 
72.10 
72.10 
72.60 
72.90 
72.80 
72.90 
73.00 
73.40 
73.70 
73.80 
74.10 
74.40 
74.70 
75.20 
75.50 
75.90 
76.00 
76.20 
76.20 
76.40 
76.40 
76.80 
77.00 
77.20 
77.60 
77.90 
78.00 
78.20 
Temp 
Min 
70.20 
69.90 
69.40 
69.30 
69.10 
69.00 
69.20 
69.20 
69.40 
69.60 
7.0.10 
70.40 
70.60 
70.70 
70.80 
71.00 
71.20 
71.40 
71.60 
71.90 
72.00 
72.20 
72.40 
72.80 
73.00 
73.30 
73.50 
73.80 
74.20 
74.60 
74.90 
75.20 
75.40 
75.50 
75.60 
75.70 
76.00 
76.10 
76.50 
76.80 
77.00 
77.30 
77.40 
77.70 
Date 
7/8/2008 
7/9/2008 
7/10/2008 
7/11/2008 
7/12/2008 
7/13/2008 
7/14/2008 
7/15/2008 
7/16/2008 
7/17/2008 
7/18/2008 
7/19/2008 
7/20/2008 
7/21/2008 
7/22/2008 
7/23/2008 
7/24/2008 
7/25/2008 
7/26/2008 
7/27/2008 
7/28/2008 
7/29/2008 
7/30/2008 
7/31/2008 
8/1/2008 
8/2/2008 
8/3/2008 
8/4/2008 
8/5/2008 
8/6/2008 
8/7/2008 
8/8/2008 
8/9/2008 
8/10/2008 
8/11/2008 
8/12/2008 
8/13/2008 
8/14/2008 
8/15/2008 
8/16/2008 
8/17/2008 
8/18/2008 
8/19/2008 
8/20/2008 
Temp 
Avg 
78.09 
78.21 
78.41 
78.66 
79.00 
79.09 
79.08 
79.08 
79.13 
79.23 
79.34 
79.47 
79.63 
79.75 
79.84 
79.91 
79.97 
80.03 
80.10 
80.19 
80.31 
80.45 
80.61 
80.76 
80.78 
80.78 
80.79 
80.87 
80.96 
80.98 
81.04 
81.08 
81.13 
81.18 
81.22 
81.25 
81.22 
81.19 
81.20 
81.27 
81.35 
81.52 
81.63 
81.76 
Temp 
Max 
78.30 
78.50 
78.60 
78.90 
79.20 
79.30 
79.30 
79.30 
79.40 
79.40 
79.60 
79.70 
79.80 
80.00 
80.10 
80.10 
- 80.20 
80.30 
80.30 
80.30 
80.50 
80.70 
80.90 
81.00 
81.20 
81.00 
81.10 
81.00 
81.20 
81.20 
81.20 
81.20 
81.40 
81.40 
81.50 
81.60 
81.50 
81.50 
81.40 
81.50 
81.50 
81.70 
81.80 
82.10 
Temp 
Min 
77.80 
77.90 
78.10 
78.50 
78.80 
78.90 
78.80 
78.80 
78.90 
78.90 
79.10 
79.20 
79.50 
79.50 
79.60 
79.60 
79.70 
79.80 
79.90 
79.90 
80.10 
80.20 
80.30 
80.40 
80.50 
80.50 
80.50 
80.70 
80.70 
80.80 
80.80 
80.90 
80.90 
80.90 
81.00 
81.00 
81.00 
80.90 
80.90 
81.00 
81.10 
81.20 
81.30 
81.40 
Date 
8/21/2008 
8/22/2008 
8/23/2008 
8/24/2008 
8/25/2008 
8/26/2008 
8/27/2008 
8/28/2008 
8/29/2008 
8/30/2008 
8/31/2008 
9/1/2008 
9/2/2008 
9/3/2008 
9/4/2008 
9/5/2008 
9/6/2008 
9/7/2008 
9/8/2008 
9/9/2008 
9/10/2008 
9/11/2008 
9/12/2008 
9/13/2008 
9/14/2008 
9/15/2008 
9/16/2008 
9/17/2008 
9/18/2008 
9/19/2008 
9/20/2008 
9/21/2008 
9/22/2008 
9/23/2008 
9/24/2008 
9/25/2008 
9/26/2008 
9/27/2008 
9/28/2008 
9/29/2008 
9/30/2008 
10/1/2008 
Temp 
Avg 
81.63 
81.52 
81.38 
81.30 
81.26 
81.28 
81.29 
81.29 
81.34 
81.50 
81.52 
81.46 
81.41 
81.20 
80.97 
80.75 
80.69 
80.61 
80.67 
80.64 
80.60 
80.55 
80.55 
80.50 
80.30 
80.17 
80.03 
79.94 
79.86 
79.76 
79.69 
79.65 
79.49 
79.33 
79.13 
78.93 
78.75 
78.64 
78.65 
78.69 
78.79 
78.99 
Temp 
Max 
82.00 
81.90 
81.80 
81.70 
81.50 
81.50 
81.70 
81.50 
81.60 
81.70 
81.80 
81.70 
81.80 
81.60 
81.40 
81.00 
81.00 
80.80 
80.90 
80.90 
80.80 
80.90 
81.00 
80.80 
80.80 
80.50 
80.30 
80.20 
80.10 
80.00 
79.90 
80.00 
79.80 
79.70 
79.40 
79.30 
79.00 
78.90 
78.90 
78.90 
79.00 
79.10 
Temp 
Min 
81.20 
81.20 
81.00 
81.00 
80.90 
81.00 
81.00 
81.00 
81.10 
81.30 
81.30 
81.20 
81.00 
80.80 
80.70 
80.30 
80.30 
80.30 
80.30 
80.30 
80.30 
80.20 
80.20 
80.10 
79.90 
79.90 
79.70 
79.70 
79.50 
79.50 
79.40 
79.30 
79.10 
79.00 
78.80 
78.70 
78.50 
78.40 
78.40 
78.50 
78.50 
78.90 
DAILY SITE WEATHER STATION DATA 
133 
Month/Day 
11/28/2007 
11/29/2007 
11/30/2007 
12/1/2007 
12/2/2007 
12/3/2007 
12/4/2007 
12/5/2007 
12/6/2007 
12/7/2007 
12/8/2007 
12/9/2007 
12/10/2007 
12/11/2007 
12/12/2007 
12/13/2007 
12/14/2007 
12/15/2007 
12/16/2007 
12/17/2007 
12/18/2007 
12/19/2007 
12/20/2007 
12/21/2007 
12/22/2007 
12/23/2007 
12/24/2007 
12/25/2007 
12/26/2007 
12/27/2007 
12/28/2007 
12/29/2007 
12/30/2007 
12/31/2007 
1/1/2008 
1/2/2008 
1/3/2008 
1/4/2008 
1/5/2008 
1/6/2008 
1/7/2008 
1/8/2008 
1/9/2008 
1/10/2008 
Rain mm 
tot 
0 
0 
4.572 
1.524 
0 
0 
0 
0 
0 
0 
0.508 
0 
0 
0.508 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1.524 
0 
0 
0 
0 
0 
AirTC 
AVG 
10.51 
7.93 
8.9 
9.06 
5.478 
7.82 
10.46 
12.2 
10.66 
14.18 
6.536 
6.166 
7.27 
5.699 
4.134 
4.307 
5.17 
3.186 
4.194 
5.62 
8.07 
9.38 
8.8 ' 
4.99 
3.22 
4.635 
8.41 
5.278 
2.479 
2.655 
2.169 
3.458 
3.553 
5.41 
4.525 
5.697 
8.19 
11.36 
11.85 
10.86 
8.47 
5.551 
6.906 
7.51 
AirTC 
Max 
16.59 
20.67 
13.84 
17.37 
14.99 
20.8 
20.89 
24.15 
17.11 
21.12 
10.69 
13.81 
13.29 
9.67 
9.08 
9.34 
10.81 
9.44 
11.17 
12.47 
12.8 
12.93 
16.25 
8.13 
9.27 
12.34 
15.99 
9.44 
7.84 
7.05 
7.67 
9.86 
10.64 
11.36 
10.68 
12.6 
13.68 
14.69 
16.1 
14.4 
12.73 
9.04 
12.73 
13.61 
AirTC 
MIN 
1.652 
-0.372 
4.219 
0.085 
-1.091 
0.314 
2.66 
5.134 
4.383 
8.39 
1.98 
-1.189 
3.795 
2.045 
-1.15 
0.216 
-1.026 
-2.686 
-2.392 
-0.536 
2.143 
4.782 
3.09 
-0.307 
-3.081 
-2.228 
2.594 
-1.314 
-3.895 
-1.842 
-2.849 
-1.479 
-2.228 
-0.96 
-0.405 
0.281 
2.796 
8.65 
7.54 
6.988 
5.167 
0.836 
1.522 
1.392 
RH 
MAX 
31.98 
33.12 
100 
100 
91.2 
84.5 
71.7 
72.7 
79.6 
87.4 
100 
98.1 
64.99 
62.46 
69.11 
68.31 
66.25 
69.47 
74.7 
69 
65.13 
85.1 
94.3 
61.46 
57.63 
60.28 
70.2 
38.09 
57.15 
38.31 
42.96 
46.39 
61.1 
70.9 
36.39 
34.5 
34.69 
62.6 
87.2 
65.96 
92.4 
74.4 
83.6 
69.12 
RHMIN 
10.58 
10.16 
18.13 
23.28 
28.73 
19.53 
17.63 
18.84 
46.53 
23.34 
39.54 
38.96 
29.29 
31.28 
31.41 
32.59 
22.33 
27.07 
25.8 
27.76 
32.56 
42.35 
38.63 
23.35 
20.67 
21.13 
23.09 
17.08 
21.03 
17.73 
20.77 
20.7 
25.96 
14.6 
12.6 
12.11 
16.95 
24.03 
27.72 
24.75 
31.54 
53.1 
44.8 
31.18 
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Month/Day 
1/11/2008 
1/12/2008 
1/13/2008 
1/14/2008 
1/15/2008 
1/16/2008 
1/17/2008 
1/18/2008 
1/19/2008 
1/20/2008 
1/21/2008 
1/22/2008 
1/23/2008 
1/24/2008 
1/25/2008 
1/26/2008 
1/27/2008 
1/28/2008 
1/29/2008 
1/30/2008 
1/31/2008 
2/1/2008 
2/2/2008 
2/3/2008 
2/4/2008 
2/5/2008 
2/6/2008 
2/7/2008 
2/8/2008 
2/9/2008 
2/10/2008 
2/11/2008 
2/12/2008 
2/13/2008 
2/14/2008 
2/15/2008 
2/16/2008 
2/17/2008 
2/18/2008 
2/19/2008 
2/20/2008 
2/21/2008 
2/22/2008 
2/23/2008 
Rain mm 
tot 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1.016 
0 
0 
11.18 
0.254 
0 
0 
0 
0 
0 
0.254 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1.27 
0 
AirTC 
AVG 
8.1 
8.15 
11.55 
9.19 
7.65 
3.982 
1.963 
6.422 
4.695 
5.397 
8.56 
6.635 
7.25 
8.18 
8.28 
7.76 
8.18 
9.14 
3.592 
4.846 
3.605 
5.974 
6.59 
8.44 
6.05 
4.14 
4.17 
6.849 
9.8 
11.87 
12.31 
13.89 
15.26 
12.4 
6.05 
8.82 
9.22 
10.77 
9.87 
12.27 
11.45 
10.18 
10.51 
9.84 
AirTC 
Max 
15.53 
14.2 
16.45 
15.44 
13.97 
9.74 
8.56 
13.58 
12.14 
12.24 
12.21 
12.28 
12.41 
11.33 
12.02 
13.91 
11.59 
12.51 
7.64 
10.16 
8.65 
11.1 
11.79 
14.56 
9.6 
9.6 
10.55 
14.39 
17.92 
19.16 
19.78 
22.68 
22.62 
24.22 
9.83 
15.37 
16.71 
19.35 
17.17 
18.11 
15.35 
15.24 
13.98 
15.27 
AirTC 
MIN 
2.501 
0.738 
6.114 
3.248 
0.673 
-0.47 
-6.958 
-0.666 
-1.87 
-2.915 
1.352 
2.169 
1.744 
4.742 
4.709 
1.457 
5.983 
3.802 
-2.163 
0.118 
-2.817 
-0.242 
0.248 
4.383 
2.757 
0.15 
-1.543 
-0.372 
2.985 
4.194 
5.825 
5.756 
8.42 
4.292 
2.822 
2.985 
0.967 
2.691 
2.96 
5.565 
6.015 
2.629 
6.048 
4.618 
RH 
MAX 
67.3 
56.42 
51.53 
51.58 
54.33 
34.78 
45.56 
50.83 
66.95 
67.83 
60.85 
55.4 
64.22 
90.9 
74.6 
83.6 
100 
72.1 
73.6 
66.09 
60.02 
74.2 
72.6 
87.3 
83.9 
51.81 
67.7 
72.1 
65.82 
49.13 
58.79 
55.72 
40.75 
61.6 
42.36 
42.17 
44.76 
51.25 
43.06 
40.8 
82.5 
93 
96.1 
87.5 
RHMIN 
31.11 
25.99 
20.05 
19.75 
23.61 
19.07 
17.76 
24.16 
27.46 
26.32 
26.61 
33.17 
32.36 
27.66 
47.58 
38.89 
55.38 
25.89 
26.25 
14.27 
18.12 
24.49 
35 
32.84 
21.22 
19.46 
25.96 
26.54 
20.76 
20.67 
23.8 
15.83 
17.83 
13.65 
19.01 
13.65 
17.99 
15.87 
17.83 
17.11 
28.28 
38.66 
53.81 
36.04 
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Month/Day 
2/24/2008 
2/25/2008 
2/26/2008 
2/27/2008 
2/28/2008 
2/29/2008 
3/1/2008 
3/2/2008 
3/3/2008 
3/4/2008 
3/5/2008 
3/6/2008 
3/7/2008 
3/8/2008 
3/9/2008 
3/10/2008 
3/11/2008 
3/12/2008 
3/13/2008 
3/14/2008 
3/15/2008 
3/16/2008 
3/17/2008 
3/18/2008 
3/19/2008 
3/20/2008 
3/21/2008 
3/22/2008 
3/23/2008 
3/24/2008 
3/25/2008 
3/26/2008 
3/27/2008 
3/28/2008 
3/29/2008 
3/30/2008 
3/31/2008 
4/1/2008 
4/2/2008 
4/3/2008 
4/4/2008 
4/5/2008 
4/6/2008 
4/7/2008 
Rain mm 
tot 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
AirTC 
AVG 
12.43 
13.06 
14.16 
13.72 
15.63 
16.58 
16.85 
11.59 
9.47 
11.56 
11.16 
9.88 
11.76 
14.81 
14.55 
14.24 
15.84 
17.21 
19.44 
16.53 
12.34 
9.76 
11.99 
15.48 
16.13 
18.42 
18.08 
18.08 
16.02 
16.71 
18.06 
19.31 
19.62 
17.42 
18.66 
15.19 
14.48 
15.49 
16.95 
18.6 
17.44 
19.66 
18.01 
18.26 
AirTC 
Max 
17.33 
19.55 
20.17 
21.15 
24.41 
24.02 
24.41 
15.25 
15.21 
19.84 
16.13 
16.81 
20.14 
23.89 
20.86 
22.88 
24.41 
25.23 
27.29 
21.7 
17.43 
14.2 
18.37 
22.26 
23.6 
25.46 
25.46 
23.73 
23.43 
25.95 
26.54 
27.19 
26.76 
25.1 
24.87 
19.09 
20.01 
22.23 
24.25 
24.74 
25.43 
25.36 
25.79 
24.12 
AirTC 
MIN 
8.95 
6.828 
9.5 
6.734 
7.97 
9.8 
7.75 
6.409 
4.488 
3.149 
5.401 
2.6 
2.894 
7.78 
9.21 
6.151 
8.14 
8.76 
9.63 
10.65 
5.599 
4.782 
5.433 
6.701 
9.25 
11.07 
8.92 
12.41 
8.17 
6.995 
8.3 
9.64 
12.6 
8.3 
10.81 
8.69 
7.33 
6.807 
9.25 
12.38 
7.33 
14.07 
8.95 
12.64 
RH 
MAX 
67.62 
62.24 
46.14 
85.8 
50.97 
47.58 
52.91 
32.13 
30.9 
35.02 
31.03 
30.74 
33.81 
30.4 
40.26 
40.63 
37.2 
37.98 
29.65 
25.63 
39.51 
83.7 
34.43 
36.97 
50.78 
43.4 
25.77 
21.22 
25.12 
21.75 
22.57 
39.55 
39.64 
81.4 
42.32 
67.28 
67.41 
41.52 
32.17 
30.89 
26 
27.85 
30.11 
28.51 
RHMIN 
30.17 
18.74 
19.62 
20.89 
17.43 
18.38 
15.51 
11.56 
11.56 
12.14 
11.59 
12.93 
12.5 
10.87 
17.14 
15.64 
13.45 
13.45 
10.32 
7.51 
10.94 
17.11 
10.51 
13.75 
16.68 
6.268 
9.5 
9.3 
7.31 
7.93 
10.15 
14.3 
6.072 
11.75 
18.02 
27.16 
18.84 
16.06 
12.01 
7.54 
9.57 
10.51 
14.1 
5.811 
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Month/Day 
4/8/2008 
4/9/2008 
4/10/2008 
4/11/2008 
4/12/2008 
4/13/2008 
4/14/2008 
4/15/2008 
4/16/2008 
4/17/2008 
4/18/2008 
4/19/2008 
4/20/2008 
4/21/2008 
4/22/2008 
4/23/2008 
4/24/2008 
4/25/2008 
4/26/2008 
4/27/2008 
4/28/2008 
4/29/2008 
4/30/2008 
5/1/2008 
5/2/2008 
5/3/2008 
5/4/2008 
5/5/2008 
5/6/2008 
5/7/2008 
5/8/2008 
5/9/2008 
5/10/2008 
5/11/2008 
5/12/2008 
5/13/2008 
5/14/2008 
5/15/2008 
5/16/2008 
5/17/2008 
5/18/2008 
5/19/2008 
5/20/2008 
5/21/2008 
Rain mm 
tot 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
AirTC 
AVG 
15.54 
16 
15.59 
17.02 
17.83 
21.43 
23.69 
22.25 
15.5 
15.12 
19.54 
21.01 
17.23 
16.64 
19.52 
21.49 
18.75 
17.87 
22.55 
20.93 
22.42 
26.7 
21.82 
14.06 
16.47 
20.25 
22.02 
20.66 
24.4 
23.17 
22.81 
23.17 
23.7 
25.12 
21.6 
20.33 
24.05 
25.64 
26.45 
28.07 
31.11 
32.38 
31.13 
22.86 
AirTC 
Max 
22.88 
19.82 
22.72 
23.66 
25.72 
29.6 
32.48 
28.23 
20.43 
22.39 
27.94 
26.99 
25.2 
23.27 
28.04 
25.92 
24.05 
25.88 
28.4 
27.65 
31.34 
32.97 
28.14 
21.31 
24.38 
29.02 
29.93 
30.42 
32.48 
31.37 
30.71 
33.29 
30.91 
33.62 
27.81 
27.78 
34.05 
39.33 
32.94 
36.87 
39.67 
41.21 
38.99 
28.21 
AirTC 
MIN 
6.768 
12.41 
7.19 
8.69 
7.58 
11.2 
12.34 
15.22 
9.71 
5.443 
8.79 
13.36 
8.33 
9.64 
8.69 
15.97 
13.91 
7.68 
16.36 
10.45 
11.69 
18.93 
11.27 
-39.54 
4.813 
9.77 
-39.41 
-39.35 
16.16 
-39.28 
-26.48 
-26.58 
15.35 
13.71 
-39.35 
13.06 
12.9 
-38.76 
16.65 
18.51 
19.56 
-16.72 
-19.62 
-18.64 
RH 
MAX 
26.58 
32.95 
28.54 
46.75 
26.38 
25.73 
85.7 
22.47 
17.83 
79.1 
25.54 
22.04 
35.51 
23.93 
20.54 
27.49 
33.83 
24.65 
21.19 
21.29 
17.08 
87.2 
23.41 
165.9 
49.65 
29.98 
167.3 
169 
31.15 
166.6 
167.1 
169.3 
34.8 
33.08 
169.1 
30.53 
31.67 
168.5 
35.82 
29.91 
22.37 
169.3 
169.4 
165.7 
RHMIN 
10.29 
12.01 
12.86 
10.09 
10.32 
9.7 
5.811 
6.562 
9.08 
11.79 
6.823 
7.12 
6.987 
8.98 
8.75 
11.03 
5.713 
8.78 
8.13 
4.016 
5.55 
6.955 
8.26 
8.95 
8.42 
9.37 
6.595 
9.79 
10.12 
10.81 
8.91 
9.4 
10.77 
8.52 
14.14 
7.64 
8.59 
13.35 
10.02 
9.57 
7.9 
8.52 
6.4 
12.34 
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Month/Day 
5/22/2008 
5/23/2008 
5/24/2008 
5/25/2008 
5/26/2008 
5/27/2008 
5/28/2008 
5/29/2008 
5/30/2008 
5/31/2008 
6/1/2008 
6/2/2008 
6/3/2008 
6/4/2008 
6/5/2008 
6/6/2008 
6/7/2008 
6/8/2008 
6/9/2008 
6/10/2008 
6/11/2008 
6/12/2008 
6/13/2008 
6/14/2008 
6/15/2008 
6/16/2008 
6/17/2008 
6/18/2008 
6/19/2008 
6/20/2008 
6/21/2008 
6/22/2008 
6/23/2008 
6/24/2008 
6/25/2008 
6/26/2008 
6/27/2008 
6/28/2008 
6/29/2008 
6/30/2008 
7/1/2008 
7/2/2008 
7/3/2008 
7/4/2008 
Rain mm 
tot 
0 
3.048 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
AirTC 
AVG 
17.14 
14.71 
14.3 
17.27 
18.89 
20.16 
20.87 
21.86 
22.82 
25.93 
28.48 
27.66 
26.77 
23.85 
21.84 
26.38 
27.55 
25.52 
27.4 
30.31 
25.21 
25.33 
27.95 
31.14 
32.96 
33.05 
31.35 
33.03 
32.81 
33.4 
34.12 
35.66 
31.85 
32.08 
27.42 
31.23 
30.47 
33.12 
34.94 
34.85 
34.78 
33.94 
34.94 
34.67 
AirTC 
Max 
24.03 
30.69 
20.83 
23.57 
26.54 
29.15 
34.01 
29.54 
32.39 
34.02 
35.72 
35.89 
36.05 
32.87 
29.77 
35.03 
34.25 
34.22 
39.05 
39.64 
33.99 
35.56 
37.75 
40.17 
41.57 
40.83 
40.73 
41.18 
42.92 
42.51 
43.19 
42.4 
41.75 
41.54 
39.52 
39.39 
41.22 
41.98 
44.34 
42.77 
42.46 
42.73 
43.57 
42.01 
AirTC 
MIN 
-39.15 
-29.42 
10.87 
11.2 
12.7 
-39.41 
-39.41 
12.57 
-7.9 
14.17 
19.98 
16.33 
-39.41 
-15.58 
13.75 
-9.25 
19.17 
-8.82 
15.41 
-35.76 
-14.11 
-13.98 
17.83 
18.42 
20.02 
20.77 
-38.5 
12.34 
-2.938 
22.89 
22.86 
16.52 
10.09 
18.87 
-39.41 
17.4 
-39.41 
21.78 
25.05 
-39.41 
24.66 
22.37 
20.65 
23.13 
RH 
MAX 
169.9 
170.1 
93.4 
95.1 
67 
170.5 
170.4 
46.01 
167.9 
30.17 
27.59 
36.8 
168 
169 
34.51 
170.5 
33.11 
167.7 
23.18 
166.6 
167.7 
168.3 
19.88 
19.23 
25.31 
22.56 
169.7 
162.2 
169.7 
13.91 
15.02 
161.7 
169.1 
28.77 
168.4 
30.14 
168 
27.17 
22.08 
166.1 
30.7 
159.3 
159.5 
35.76 
RHMIN 
13.84 
28.57 
41.73 
21.22 
16.16 
13.42 
13.22 
8.42 
10.29 
7.22 
8.39 
10.78 
10.09 
7.15 
10.74 
10.15 
5.747 
6.171 
6.531 
6.596 
4.833 
7.61 
6.596 
5.617 
3.625 
4.278 
6.597 
4.082 
4.507 
4.931 
5.584 
7.48 
7.45 
6.662 
6.891 
7.51 
7.58 
9.7 
7.94 
9.31 
6.989 
5.912 
6.041 
7.54 
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Month/Day 
7/5/2008 
7/6/2008 
7/7/2008 
7/8/2008 
7/9/2008 
7/10/2008 
7/11/2008 
7/12/2008 
7/13/2008 
7/14/2008 
7/15/2008 
7/16/2008 
7/17/2008 
7/18/2008 
7/19/2008 
7/20/2008 
7/21/2008 
7/22/2008 
7/23/2008 
7/24/2008 
7/25/2008 
7/26/2008 
7/27/2008 
7/28/2008 
7/29/2008 
7/30/2008 
7/31/2008 
8/1/2008 
8/2/2008 
8/3/2008 
8/4/2008 
8/5/2008 
8/6/2008 
8/7/2008 
8/8/2008 
8/9/2008 
8/10/2008 
8/11/2008 
8/12/2008 
8/13/2008 
8/14/2008 
8/15/2008 
8/16/2008 
8/17/2008 
Rain mm 
tot 
0 
0 
0 
0 
0 
0 
0.762 
0.508 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2.032 
0 
0 
0 
0 
1.27 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
AirTC 
AVG 
34.43 
33.71 
33.92 
34.84 
36.08 
34.49 
30.14 
29 
30.45 
30.02 
32.19 
32.5 
32.87 
33.92 
34.92 
30.26 
31.5 
32.84 
32.53 
33.22 
34.69 
32.36 
34.18 
33.42 
33.94 
33.14 
32.67 
33.96 
35.03 
34.84 
32.03 
30.71 
32.06 
30.43 
31.63 
31.81 
32.65 
32.13 
32.93 
32.98 
34.31 
33.93 
34.07 
33.37 
AirTC 
Max 
41.54 
41.22 
43.16 
44.34 
45.45 
42.87 
37.82 
38.05 
38.01 
38.83 
40.13 
40.26 
42.31 
43.95 
42.77 
35.92 
39.62 
39.26 
40.71 
41.46 
42.12 
35.7 
40.18 
39.66 
40.51 
40.41 
41.06 
42.44 
41.66 
41.33 
37.04 
36.25 
39.55 
35.56 
38.6 
38.71 
39.46 
39.54 
40.15 
40.35 
41.27 
40.22 
39 
39.24 
AirTC 
M1N 
26 
-37.42 
17.77 
-38.04 
2.195 
24.92 
-35.3 
17.94 
21.26 
-36.41 
24.95 
26.26 
25.05 
25.15 
23.12 
26.69 
21.81 
23.71 
17.58 
22.99 
25.64 
28.97 
29.95 
20.12 
26.62 
24.47 
22.7 
23.09 
26.56 
27'.57 
29.07 
23.09 
18.85 
24.17 
25.97 
24.04 
24.53 
22.96 
23.62 
22.87 
25.15 
26.3 
29.76 
27.9 
RH 
MAX 
45.33 
168.7 
164.2 
166.8 
168.6 
43.96 
168.6 
161.8 
81.3 
169.7 
52.25 
48.79 
46.17 
47.81 
36.41 
82 
83.5 
40.3 
89.9 
21.09 
30.96 
51.76 
41.08 
81.1 
36.45 
33.38 
160.4 
20.44 
23.51 
38.47 
135.6 
160.2 
161.8 
64.07 
60.45 
63.32 
34.62 
21.81 
83.2 
22.47 
33.15 
43.31 
46.27 
41.31 
RHMIN 
8.85 
6.924 
8.36 
8.46 
7.35 
10.61 
23.74 
22.04 
19.63 
19.98 
17.99 
18.48 
13.91 
9.93 
11.82 
30.93 
20.57 
9.57 
8.04 
7.22 
9.64 
25.24 
15.68 
13.85 
9.15 
8.39 
8.88 
8.3 
9.21 
9.73 
28.12 
26.91 
19.24 
23.45 
19.99 
13 
8.85 
7.38 
7.48 
7.84 
9.57 
13.95 
16.79 
15.09 
139 
Month/Day 
8/18/2008 
8/19/2008 
8/20/2008 
8/21/2008 
8/22/2008 
8/23/2008 
8/24/2008 
8/25/2008 
8/26/2008 
8/27/2008 
8/28/2008 
8/29/2008 
8/30/2008 
8/31/2008 
9/1/2008 
9/2/2008 
9/3/2008 
9/4/2008 
9/5/2008 
9/6/2008 
9/7/2008 
9/8/2008 
9/9/2008 
9/10/2008 
9/11/2008 
9/12/2008 
9/13/2008 
9/14/2008 
9/15/2008 
9/16/2008 
9/17/2008 
9/18/2008 
9/19/2008 
9/20/2008 
9/21/2008 
9/22/2008 
9/23/2008 
9/24/2008 
9/25/2008 
9/26/2008 
9/27/2008 
9/28/2008 
9/29/2008 
9/30/2008 
Rain mm 
tot 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
AirTC 
AVG 
33.29 
31.54 
29.92 
31.35 
32.39 
32.29 
32.68 
31.79 
28.71 
31.73 
33.71 
32.35 
30.25 
30.06 
27.64 
26.02 
28.11 
30.34 
31.16 
31.39 
31.5 
29.14 
28.42 
27.92 
27.23 
26.38 
26.89 
28.56 
29.32 
28.31 
27.05 
27.49 
28.2 
27.43 
25.67 
26.28 
25.29 
26.13 
28.02 
28.82 
30.34 
29.48 
28.06 
27.46 
AirTC 
Max 
39.39 
37.66 
37.07 
39.32 
38.97 
39.04 
40.45 
38.94 
34.65 
39.62 
40.65 
39.43 
35.72 
36.6 
33.01 
32.59 
36.05 
38.45 
38.19 
39.3 
40.05 
38.48 
34.58 
33.37 
33.31 
33.86 
35.14 
37.26 
36.87 
35.59 
32.65 
33.96 
34.22 
33.27 
33.31 
32.16 
32.39 
34.52 
36.9 
36.02 
36.15 
35.53 
33.99 
34.12 
AirTC 
MIN 
26.69 
25.38 
20.25 
21.49 
22.93 
22.67 
23.68 
25.54 
22.77 
22.99 
23.88 
24.83 
25.35 
24.79 
20.45 
18.98 
18.94 
21.65 
23.94 
22.93 
22.37 
22.7 
22.15 
22.92 
20.44 
19.33 
17.73 
19.56 
20.7 
20.08 
19.89 
19.98 
22.04 
22.3 
16.2 
18.48 
17.01 
17.18 
2.58 
20.73 
23.48 
24.01 
21.68 
19.49 
RH 
MAX 
31.38 
28.41 
26.64 
27.98 
26.78 
34.16 
26.42 
33.18 
100 
64.2 
33.77 
57.21 
49.15 
73.5 
35.89 
22.37 
24.94 
22.86 
18.84 
18.25 
18.06 
61.95 
63.88 
48.39 
34.38 
35.53 
17.76 
18.48 
15.09 
28.15 
45.26 
53.22 
36.38 
44.67 
31.31 
31.48 
23.05 
24.62 
162 
30.89 
32.13 
33.96 
52.77 
35.13 
RHMIN 
7.25 
5.781 
9.34 
9.6 
11.07 
10.71 
12.74 
13.81 
31.81 
15.55 
9.77 
9.93 
17.34 
16.79 
8.29 
8.88 
10.94 
8.92 
8.26 
7.87 
8.23 
13.19 
12.34 
11.82 
13.71 
7.58 
7.87 
7.28 
7.71 
11.07 
23.61 
16.16 
16 
8.65 
9.08 
12.41 
10.12 
9.89 
13.06 
12.8 
13.75 
14.56 
15.8 
13.22 
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Month/Day 
10/1/2008 
10/2/2008 
Rain mm 
tot 
0 
0 
AirTC 
AVG 
27.23 
26.82 
AirTC 
Max 
34.51 
33.57 
AirTC 
MIN 
18.94 
18.55 
RH 
MAX 
47.44 
32.2 
RHMIN 
11.1 
16.1 
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